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THE ULTIMATE DEVELOPMENT OF THE GAS ENGINE. 

It is greatly to be regretted that because of some 
slight hitch in the arrangements, several large, gas 
engines and producer plants, which were promised by 
German and French builders for exhibition at St. 
Louis, have failed to materialize. Had these elabor- 
ate plants been installed and shown in operation, as 
waa intended, the exhibit would have been an object 
lesson whose effect must surely have been far-reaching 
in this country, where it is not generally understood 
what vast strides have been made in Europe in the 
development of the gas-engine industry. 

Units of from 3,000 to 6,000 horse-power have been 
built, and others ranging as high as 8,000 horse- 
power are under construction. Continental builders 
have been quick to realize the vast possibilities of the 
gas engine; and one large industrial concern that is 
using this form of motor in its establishment, recently 
informed the American representative who arranged 
for the gas-engine exhibit. at St. Louis, that within a 
few months he hoped to have not a single steam en- 
gine running in its large establishment. 

Much progress has been made along the lines of the 
self-contained gas engine, in which the single unit 
consists of producer, washer, reservoir, and engine 
complete; and to such an extent has the development 
been carried, that plans are now under way for the 
installation on a marine vessel of a self-contained 
gas engine plant, in which it is hoped to secure a large 
economy of fuel with a considerable reduction in 
weights and space occupied. 

Future development of the gas engine must be di- 
rected as much to the producer as to the engine itself. 
There are no fundamental unsolved problems about 
the former, but in the producer there is, a, wide field for 
improvement. The large gas engines to which refer- 
ence has been made above are running generally on 
blast furnace gas or some form of producer gas. If 
the supply of coal for producer work were entirely of 
the anthracite variety, there would seem to be prac- 
tically no limit- to the development of the industry 
and the wide range of uses to which the producer gas 
engine could be applied. It is probable that in a sub- 
stitution of producer gas engines for steam engine in- 
stallations, there will be economy all along the line, 
in weights, space occupied, and fuel consumed. The 
problem of the future, however, is to bring the pro- 
ducer up to such a degree of efficiency that it will han- 
dle bituminous coal with as much satisfaction as it 
now uses anthracite coal; for it is evident that a pro- 
ducer gas engine that is dependent for its efficiency 
upon anthracite coal can have only a limited range of 
usefulness. What is needed is such an installation as 
can take whatever grade of coal is most accessible. 
As soon as this problem has been solved, the gas en- 
gine will receive the greatest impetus in its history. 



ENDURANCE OF WARSHIP MACHINERY IN THE RUSSO- 
JAPANESE WAR. 

The extremely arduous campaign in the Far East is 
putting the warships of both Russia and Japan to an 
extraordinarily hard test, and in the case of Japan 
the propelling machinery, including engines and 
boilers, is being tried out about as thoroughly as could 
well be asked. 

The secrecy observed by the contestants has ren- 
dered it very difficult to obtain reliable information 
as to just how well the ships are standing the heavy 
strain put upon them, and much of the evidence that 
has been published must be received with great 
caution, being largely founded upon hearsay. The 
best technical article dealing with the subject, is one 
that was recently published by our esteemed con- 
temporary, The Engineer, of London. It bears the 
earmarks of having been written, by its own naval 
expert, who, not long before the war, was given excep- 
tional facilities to visit and describe the principal 
dockyards of Russia. 

According to this authority, the strongest interest 



centers in the Japanese ships, because of the very 
severe steaming test imposed by their continuous ser- 
vice on the high seas. Not a single ship of the fleet 
is able at present to maintain its original speed, 
though most of the loss is due to foul bottoms rather 
than deficiency of engines and boilers. Up to the 
time of her loss, the battleship "Hatsuse" had proved 
the most efficient steamer, one of her officers having 
written, a few days before she was sunk, that no de- 
fect of any kind had appeared in her motive power, 
and that her loss of speed from foul bottom was only 
about half a knot. The most serious falling off of 
speed was in the cruisers "Asama," "Yoshino," and 
"Chitose," and the battleship "Fuji," most of which 
had experienced trouble with their boilers. The 
armored cruiser "Iwate" was badly hit during the 
battle of February 9 in the region of the boiler room, 
but although leakage of the boilers, which are of the 
Belleville type, occurred, there was no serious loss of 
speed. The speed of the 22-knot "Asama" has sunk to 
about 18 knots, and the other cruisers mentioned 
above, all of which were high-speed vessels, are sup- 
posed to be good for about 18 knots. The battleships 
"Fuji" and "Yashima" have fallen in speed from their 
original 18 and 19 knots to about 14 knots, the as- 
signed cause being that it is not considered safe to 
urge their old-type boilers. The battleships "Mikasa" 
and "Asahi" and the armored cruisers "Yukumo," 
"Aznmo," and "Idzumo," at the time the article was 
written, were steaming fast and well, the Belleville 
boilers having given no trouble whatever. The battle- 
ship "Shikishima," which is equipped with Belleville 
boilers, had no trouble in her boiler room, but some 
slight injury had been done, probably by a projectile, 
to her machinery. The destroyers had all fallen off 
greatly in speed under the tremendous strain to which 
they had been subjected, but the general sentiment 
was that, bearing the circumstances in mind, the per- 
formances of the vessels had been satisfactory. 

The big armored cruisers "Gromoboi" and "Rossia" 
of the Russian navy are spoken of as being in good 
steaming condition, an estimate that was verified by 
their escape shortly afterward at the close of the 
battle in the Corea Strait. The "Retvizan," which, it 
will be remembered, was torpedoed in the first attack 
on Port Arthur, had her engines thrown out of align- 
ment by the shock, which also developed leaky tubes 
in the boilers. It is a surprise to learn that the 
"Czarevitch" suffered no injury whatever to engines 
or boilers when she was torpedoed at the opening of 
the conflict, and also that, although the torpedo hit her 
rudder, her propellers suffered no hurt. After being 
patched up at Port Arthur she was able to steam at 
a good speed, although the terrific hammering she re- 
ceived in the latest engagement cut the speed down to 
4 or 5 knots an hour. The cruiser "Pallada" was 
struck amidship by a torpedo, that passed through the 
side and exploded partly in the coal bunker and partly 
within one group of her Belleville boilers. The tubes 
of the boilers were torn out and twisted into an 
S-shape. They were subsequently withdrawn, straight- 
ened, and replaced, mostly by the ship's own engineers. 
The battleship "Pobieda" was hit by a mine in the 
port boiler room. There was a big inrush of water 
and the fires were put out, but no one was injured. 
Strangs to say, no tubes burst, and the ship returned 
to harbor under her own steam. The only repairs 
necessary were to patch up the hole torn in the ship's 
side by the torpedo. The main engines were quite 
uninjured. Although in the early days of the war the 
Russian destroyers were inferior in speed to the 
Japanese, the hard service to which the latter have 
been put has equalized matters. 

The lessons of the war, as far as the engine room is 
concerned, are summarized as follows: 

First. The impact of heavy projectiles has a strong 
tendency to affect the alignment of machinery by 
shock, but has less effect than might have been ex- 
pected upon boilers, whether of the water-tube or 
cylindrical type. 

Secondly. All small ships, especially torpedo craft, 
wear out quickly and lose heavily in speed as the 
result of hard service. 

Thirdly. The deterioration of big ships is consider- 
ably less; and in the case of vessels which, like the 
"Idzumo" and "Bayan," were well cared for in the 
days of peace, the deterioration is very, little indeed. 

Fourthly. The disablement of machinery by gun Are 
is quite improbable, the danger being limited to partial 
injury. 

Fifthly. Cylindrical boilers have proved inferior to 
water-tube boilers of the Belleville variety. The tubes 
have been easily swept at sea, whereas the ships carry- 
ing cylindrical boilers have had to return to harbor 
frequently for cleaning. 

Lastly. It has not proved possible to maintain full 
speed for any length of time in either fleet, although 
the "Bayan," on the occasion of her escape from the 
Japanese, is said to have steamed for nine hours at 
top speed. One cause of failure has been the physical 
difficulty of getting the coal from the bunkers quickly 



enough, whence a lesson is drawn as to the great im- 
portance of coal economy. 



PRODUCTION OF COAL IN 1903. 

Returns made to the United States Geological Sur- 
vey show that the United States has again exceeded 
'•all previous records in the production of coal. The 
forthcoming report on the country's coal production, 
which Mr. E. W. Parker, statistician, will soon make, 
will show that the total output of the coal mines of 
this country in 1903 amounted to 359,421,311 short 
tons. This is an increase of 57,830,872 short tons, or 
19 per cent, over the production of 1902, which 
amounted to 301,590,439 tons. The production of 1903 
was nearly double that of 1893, and more than three 
times the output of 1883. The increase of production 
in 1903 over 1902 was equal to the total production of 
all kinds of coal in 1878, only twenty-five years ago. 

Large and significant as was the increase in the 
amount of coal produced, the increase in the value of 
the product was still more noticeable. The value of 
the coal product at the mines in 1903 amounted to 
$506,190,733, which, compared with the value of the 
output in 1902 ($367,032,069), shows an increase of 
$139,158,664, or nearly 38 per cent. The percentage 
of increase in value was almost, exactly double that of 
the increase in production — a significant fact which 
social scientists may interpret as they please. 

Of the total production in 1903, 74,313,919 short tons 
(66,351,713 long tons) represent Pennsylvania anthra- 
cite, valued at $152,036,448. This is in contrast to the 
production of 1902, when the output was curtailed by 
the prolonged strike in the anthracite regions and 
reached only 41,373,596 short tons (36,940,710 long 
tens), valued at $76,173,586. The increase in anthra- 
cite production in 1903 over the production of the 
previous year was 32,940,324 short tons (29,411,003 
long tons), or nearly 80 per cent in quantity, and 
$75,862,862, or nearly 100 per cent in value. The pro- 
duction of bituminous coal (which includes lignite, or 
brown coal, semi-anthracite, semi-bituminous and can- 
nel coal, and scattering lots of anthracite) amounted 
to 285,107,392 short tons, valued at $354,154,285, which, 
as compared with 1902, when the production was 
260,216,844 short tons, valued at $290,858,483, shows an 
increase of 24,890,548 short tons, or a little over 9 per 
cent in quantity, and of $63,295,802, or a little less 
than 22 per cent in value. 

From this appears that 57 per cent of the total in- 
crease in production, and 54 per cent of the increase 
in value was due to the return of normal conditions 
in the anthracite fields of Pennsylvania. The average 
price for a ton of bituminous coal, which is obtained 
by dividing the total value by the total product, was 
$1.24 for a short ton in 1903 and $1.12 in 1902. The 
average price of a ton of anthracite coal was $2.05 in 
1903, as against $1.84 in 1902. 

Of the thirty States and Territories which contrib- 
uted to the output in 1903, increased production over 1 
1902 was shown in all but four. Two of those in which 
the production decreased were among the eastern. 
States, Maryland and Georgia, and two were in the 
Rocky Mountain region of Colorado and Montana. 
The greatest, decrease was shown by Maryland and. 
was probably due to the largely increased output of 
Pennsylvania anthracite. Colorado's production fell 
off only 32,000 tons, notwithstanding the fact that min- 
ing operations were seriously affected by labor trou- 
bles. There was only one State, Georgia, in which the 
value of the production was less than in 1902. 

Next to the increase in the output of Pennsylvania 
anthracite the most important gains were shown by 
West Virginia, 5,679,582 short tons; Pennsylvania 
bituminous, 4,696,690 tons; and Illinois, 4,267,294 tons. 

In. order that some idea of the bulk represented by 
the coal production of the United States in 1903 may 
be obtained it might be stated that, if the entire pro- 
duction were loaded on freight cars with a capacity of 
30 tons each, the trains containing it would encircle 
the globe at the Equator about three and one-third 
times. If the entire production were loaded on freight, 
cars in one day, the trains would occuply one-quarter 
of the entire railway trackage of the United States. 
Taking an average of 30 cars to a train, it would re- 
quire sixteen times as many freight locomotives as 
there are in the United States to move this tonnage 
in one .day. If spread over the surface of Manhattan 
Island, which has an area of 22 square miles, the 
entire island would be covered to a depth cf nearly 
25 feet. 



The Paris-Lyons Mediterranean railroads have in- 
troduced automobile trains upon their service between 
Paris and Montereau, a distance of 45 miles. The car- 
riages are each 36 feet in length by 8 feet wide, and 
9 feet high. The first-class compartments have accom- 
modation for 12 passengers and the second class for 24 
passengers. Twelve more passengers can be accom- 
modated upon a glazed platform at the rear of the 
carriage, while the engineer has his position in front. 
Each automobile costs $8,000, as compared with $22,000' 
for an ordinary steam locomotive. 
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NEW YORK MEETING OF THE SOCIETY OF CHEMICAL 
INDUSTRY, 

For the first time in its history, the Society of Chem- 
ical Industry has met in America. In the Gymnasium 
01 Columbia University the last meeting was called to 
order on September 8 by Sir William Ramsay, the 
retiring president of the society. Following the usual 
custom, Sir William delivered the annual address, se- 
lecting as his subject "The Education of a Technical 
Chemist." The more striking portions of the address 
were those dealing with Sir William's ideal system of 
chemical instruction, of which the following is an ab- 
stract. The complete text of the paper appears in the 
current issue of the Supplement. 

"I have wondered," said Sir William, "if it might not 
be possible to establish a training school for technical 
chemists somewhat on the following lines: To start 
an association having for its object the encouragement 
of invention, each member of which would subscribe 
a certain sum for the erection of buildings and plant. 
There would need to be a number of isolated buildings, 
and a considerable collection. of stock plant of a small 
scale — stills, tanks, evaporating pans, filter presses, 
vacuum filters, centrifugal machines, crystallizing 
vats, and so on. The work should be furnished with 
steam and electric current. Such a syndicate might 
let it be known that they were willing to make ar- 
rangements with inventors, or with syndicates which 
had secured the patents of an invention, or secured an 
option on such patents. The superintendent or profes- 
sor should be provided with a staff of assistants, who 
would be each in charge of one building — that is, of 
one operation. Students would be admitted for an ap- 
propriate premium. 

"Supposing an idea to be brought to the notice of the 
directors, they would consult as to whether it should 
be accepted or not. If accepted, then the share of 
profits would be arranged with the patentee, should it 
prove successful. It would be committed to the charge 
of one of the staff, who would first work it out in the 
laboratory with the aid of a staff of students. If it 
then seemed feasible, it would be tried on a compara- 
tively small scale, dealing with hundredweights, in one 
of the special buildings, those students who had inves- 
tigated the process in the laboratory sharing in the 
larger scale operations. The surmounting of difficul- 
ties in the transition, the perfecting of the process, the 
making of working drawings of the requisite plant, 
would afford the best of all training to students, and 
in case the process proved a commercial success, these 
students who had helped to elaborate the process would 
be naturally the first to obtain employment in works, 
should they be erected. At the same time, manufac- 
turers would naturally be anxious to obtain the ser- 
vices of men trained in so good a school. 

"The education of a chemist (and the word 'chemist,' 
of course, includes the qualification "technical chem- 
ist") must be conceived in the sense that it consists 
in an effort to produce an attitude of mind rather than 
to instill definite knowledge. In short, it is the in- 
ventive faculty which must be cultivated. 

"My contention is that most of the lads who enter a 
chemical laboratory are able to receive some inspira- 
tion, or to have a latent inspiration developed, which 
will fit them to become inventive chemists. 

"Now, how can this be brought about? The answer 
is perfectly simple: by offering them examples. Every 
teacher in the laboratory, from senior professor to 
junior assistant, must be engaged in research, and 
most important of all, they must not be reticent, but 
willing to converse freely on their problems. 

"Above all, not too much teaching. The essence of 
scientific progress is the well-worn method of trial 
and failure. It is simply horrible to think of the trav- 
esty of teaching in vogue in some of our colleges, 
where everything is provided, and where the students 
add one solution to another by word of command and 
record their results in special notebooks constructed 
for the purpose. What do they learn? To obey? That 
should have been taught in the nursery. Manipula- 
tion? Manipulation consists in constructing what is 
required, not in using what is given. I had rather see 
a youth commit the vEneid to heart than carry out 
such time-wasting soul-destroying routine operations. 
The first may result in a stronger memory; the second 
is fatal to all originality. 

"And now let me discuss a question which has not 
given difficulty in America, I understand, but which 
has greatly retarded the advance of knowledge and re- 
search in England. I refer to examinations. It may 
well be introduced here, for, it may be asked, Should 
only a graduate be recognized as worthy to occupy a 
junior teaching position? To this I would reply: Let 
the choice be free. The older I get the less I believe 
in university degrees as a test of capacity. Perhaps 
the reason is the manner in which degrees are award- 
ed in England; the degree follows on one, or at most 
two examinations, often by men who know the candi- 
date only as a number and whose idea of examination 
often is to set questions to trip the candidate, and not 
to draw out what he can do. Indeed, it raises the 
question which I have mentioned earlier in this ad- 



duces. Tlio examination is so contrived as to elicit 
what, a man knows rather than what he can do. 

"The pernicious system of competitive scholarships 
and fellowships, instead of eleemosynary support given 
to the necessitous and deserving youth, has also con- 
tributed much to the debasement of the scientific 
spirit; for it has early implanted in the young mind 
the idea that to outrun his fellows and to work solely 
for a money reward are the ends to be aimed at, in- 
stead of the joy of the exercise of a divine gift and the 
using of that gift for the benefit of man. It is true 
that to earn money is a necessity; it is in no way a 
wrong aim; but it is not the chief aim, and money 
should be earned as a reward for useful labor, not for 
success in scholastic competitions. 

"In conclusion, let me make one more remark. It is 
that the scientific curiosity of to-day often becomes 
the trade necessity of to-morrow. The purely scien- 
tific investigator who is free to follow indications of 
no apparent commercial import has not infrequently 
made discoveries of a radical nature, which have en- 
tirely changed some particular industry. I do not 
recommend the one to the exclusion of the other; both 
are best, and both are best attained by an intimate 
association between the universities and the chemical 
works. The investigator often learns much by the 
study of industrial processes. The chemical manufac- 
turer who is keenly alive to his own interests will not 
fail to keep himself in touch with every discovery, 
however little it appears to be connected with his own 
industry. 

"To quote from the 'Rules of Political Conduct,' 
written for the people of Japan 1,300 years ago: 'The 
imperative duty of man is to sacrifice his private in- 
terest to the public good. Selfishness forbids co- 
operation, and without co-operation there cannot be any 
great achievement.' " 

It was decided to hold the next meeting in London 
in the latter part of July. Sir William Ramsay then 
presented the society's medal to Prof. Remsen for 
"conspicuous service rendered to applied chemistry by 
■ research, discovery, invention or improvements in 
process." 



LAUNCH OF THE FIRST TURBINE-PROPELLED LINER 
FOR TRANSATLANTIC TRAFFIC. 

The launch of the vessel which is destined to be the 
pioneer of the trans-Atlantic turbine-propelled liner, 
and thus mark a new era in the history of navigation, 
was recently carried out at Belfast, Ireland. This ship, 
which is named the "Victorian," has been built for the 
Allan Steamship Line, plying between Glasgow and 
Canada, by the firm of Workman, Clark & Co. The ves- 
sel was originally designed for propulsion by the 
ordinary reciprocating engines, but at the time the con- 
tract was undertaken by the shipbuilders, the efficiency 
of the application of the steam turbine to smaller pas- 
senger craft, such as is engaged upon the Clyde and 
across the English Channel, had so conclusively as- 
serted itself, that it was decided to install this system 
of propulsion in the latest addition to the Allan fleet. 
Some slight modifications had to be carried out in the 
designs of the boat to accommodate the turbines to 
the best advantage, but these alterations have ap- 
preciably increased the beauty of the boat, which has 
somewhat finer lines and is more handsome than the 
usual boat of this class. 

The vessel measures 540 feet in length over all; 
beam, 60 feet; depth, 42 feet 6 inches; displacement, 
13,000 tons. The boat has eight spacious decks, of 
which six will be for the convenience of the passengers. 
The captain's bridge is 80 feet above the keel. There 
is accommodation for 1,300 passengers; that for the 
first-class being placed amidships. The first-class 
dining rooms extend the full width of the boat, and 
there is seating accommodation for 400 passengers. 

The "Victorian" is divided into eleven watertight 
compartments, and three of the decks extend from stem 
to stern and are made of steel throughout. The cellu- 
lar double bottom as well as the peaks are arranged 
for carrying the water ballast. 

The turbines with which the liner is to be propelled 
are the largest that have yet been constructed. They 
are to be of the Parsons marine type, and they have 
been erected at the shipyard of the builders of the ves- 
sel by arrangement with the Parsons company. There 
are Ave of these huge turbines, three utilized for the 
forward propulsion of the vessel, and two for reversing. 
The power will be transmitted through three pro- 
pellers. The center forward turbine is the high-pres- 
sure, and the ones on either side low-pressure tur- 
bines. The reversing machinery is so arranged that 
it may be employed for driving the vessel astern at 
full speed, either together or separately. Steam is 
generated by forty-eight furnaces. 

The vessel's sneed will not be excessive, considering 
the speed that is possible with this type of turbine, 
only 17 knots per hour being contracted for. 'The 
"Victorian," however, will be the fastest vessel en- 
gaged in the Canadian service. It is anticipated, how- 
ever, that the vessel will prove noiseless and steadier 
in the seaway, even when exerting her maximum speed, 



than one fitted with the general type of reciprocating 
engines. The "Victorian'' is to be employed for the 
first-class mail service of the Allan Line, and it is 
expected that the duration of the passage will be re- 
duced by nearly one day. 

The vessel has been designed according to Admiralty 
requirements, and in case of war will be available as 
an auxiliary cruiser or transport. When engaged in 
the latter service, she will have accommodations for 
3,000 troops. 

The erection of the "Victorian" is being followed 
with the deepest interest by all marine engineers, since 
as it is essentially an experimental vessel, the results 
attained will be valuable in the future estimation of the 
possibilities of this type of propulsion for such traffic. 
For, although the steam turbine has demonstrated its 
efficient application for the propulsion of small pas- 
senger craft, its adaptability to the heavier demands 
of ocean requirements has yet to be established. The 
Allan Line, however, are confident of the success of 
their policy, and have another vessel of approximately 
the same dimensions, tonnage, and speed as the "Vic- 
torian" well advanced on the stocks, which is also to 
be turbine-propelled. 



A TEST OF THE DOENVIG GLOBE. 

A practical test in the open sea was recently carried 
out with a life-saving globe devised by Capt. Doenvig 
and which was fully described in a recent issue of the 
Scientific American. The globe containing three 
men was dropped overboard from the steamship "Rag- 
ni" in the North Sea, midway between Yarmouth and 
the Hook of Holland. The globe was launched from 
greased boards hung over the steamer's side. The 
sphere entered the water with a splash and disap- 
peared, but quickly came to the surface again and 
bobbed about like a cork. In accordance with pre- 
arrangements the inmates anchored the globe and 
cooked their first meal within. The sphere was pro- 
vided with two months' provisions and 20 gallons of 
water, while the voyagers also carried scientific instru- 
ments, fishing lines, etc. The steamship continued on 
its voyage to England and the buoy finally drifted 
eastward with the wind. 

The globe drifted about for forty-eight hours. Dur- 
ing a part of the time the inmates operated the special 
propeller with which it is equipped in order to main- 
tain their course eastward toward the coast of Hol T 
land, and by this means contrived to attain a speed 
of 2Mi knots per hour. The globe carried a Norwegian 
flag by day and a lantern by night to denote its posi- 
tion. Two days after being cast adrift it approached 
the Terschelling coast, and apprehending that the 
globe might drift seaward again, the passengers de- 
cided to land, but ultimately changed their plans and 
induced a trawler to tow them to Yminden. The trial 
was a complete success, and was not marked by a 
single mishap of any kind. Two of the passengers 
suffered severely from sea sickness, owing to the 
severe manner' in which the sphere rolled about. At 
times, however, it was very steady and floated evenly. 
Had it contained greater weight in passengers or bal- 
last it would have been much steadier. 



THE CURRENT SUPPLEMENT. 
In commemoration of the convocation of the Society 
of Chemical Industry in this city, and of the visit of 
the famous English chemist, Sir William Ramsay, to 
this country, the Scientific American Supplement 
gives the address of Sir William on "The Education of 
a Technical Chemist," accompanying the text with a 
full-page portrait, which was especially taken for us 
in Prof. Ramsay's laboratory in England. Other 
articles of interest are those by Herman von Schrenk 
on "The Shapes of Railway Ties." Mr. von Schrenk 
has given the subject considerable study and thought. 
Mr. Emile Guarini describes a new system for secur- 
ing secrecy in wireless telegraphy, which seems to 
contain much promise. His article is well worth read- 
ing by those who have followed the development of 
wireless signaling. Dr. Max Heim writes instructively 
on "Natural and Artificial Perfumes." "Some General 
Rules for Staining Wood" is the title of an article of 
practical value. In accordance with our promise to 
present in the Supplement an article in each number 
describing the St. Louis Fair, we publish a complete 
description of the vast Exposition Palaces, the text 
being illustrated with handsome pictures especially 
taken for this issue. Prof. A. Rateau, well known for 
the part he has, played in the development of the 
steam turbine, makes some suggestions on "Steam 
Turbine Propulsion for Marine Purposes." Readers 
of the Scientific American and of the Supplement 
are doubtless familiar with the new storage battery 
Thomas A. Edison has invented. It seems that Jun.";- 
ner is also the inventor of a battery based on precisely 
the same principles. The German inventor claims 
priority over Edison. Some day the controversy must 
be fought out in the courts. In the current Supple- 
ment will be found a very complete description of the 
Jungner cell, together with the history of its develop- 
ment. 
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THE JUNGNER ALKALINE ACCUMULATOR. 

Although the name of Jungner has been heard occa- 
sionally in connection with the new type of storage 
battery which Mr. Edison has perfected and placed on 
the market in this country, but few are acquainted 
with his claims to recognition as the original inventor 
of the alkaline accumulator with unchangeable electro- 
lyte. A complete statement of these claims, as well 
as an illustrated description of the development of 
the Jungner battery, will be found in the current 
Supplement. 

The illustration we present herewith shows the ap- 
pearance of the plates and jar of the latest type of 
Jungner cell, such as is now being manufactured in 
Sweden and Germany. The plates and pockets of 
active material are fewer in number than those in 
an Edison cell, and the pockets are thicker and ar- 
ranged horizontally instead of vertically. The con- 
struction of the plate is also different. Instead of ex- 
panding numerous pockets in a thin sheet-steel grid, 
Jungner uses larger and fewer pockets placed in a 
frame and running the entire width of the latter. The 
fewer plates would perhaps tend to make less com- 
plication and chance of short-circuiting, but otherwise 
they have no special advantage; and the more numer- 
ous and thinner briquettes of active material employed 
in the Edison cell, together with the smaller space be- 
tween plates, evidently is advantageous from the fact 
that with this cell an average working voltage of 1.24 
is had, while with the Jungner cell the mean difference 
of potential is 1.15. The following are the specifica- 
tions of the smallest sized cell made by the Kolner 
Akk. Werko, at KalU, near Cologne: The cell has Ave 
positive plates of nickel and four negative plates of 
iron. Its capacity at, a three-hour rate of discharge is 
(i(t ampere hours, and at a ten-hour rate, 68 ampere 
hours. The mean voltage on discharge is 1.15 volts. 
A .ID per cent solution of caustic potash is used as 
electrolyte. The size of the containing jar is 300x 
84x72 millimeters (11.81x3.30x2.83 inches). 

We refer the reader to the article in the Supplement 
for further particulars regarding this new battery, 
which is said to be practically indestructible and to be 
capable of being manufactured at no greater cost than 
the best lead batteries now on the market. 



the other days when the roads were fairly good, they 
could have reduced the record to exactly thirty days, 
or, In other words, have cut it cleanly in half. That this 
was quite possible is shown by the fact that a record 
trip from St. Louis to New York, a total distance 
of 1,300 miles, was completed on September 6 by a 
Franklin machine driven by A. C. Halsey and W. K. 



A RECORD TRANSCONTINENTAL AUTOMOBILE TRIP. 

The best previous record for an automobile running 
under its own power overland from San Francisco to 
New York was beaten by 28 days upon I he arrival in 
this city, on Septem- 
ber 3, of Messrs. h. L. 
Whitman and C. S. 
Cam's in a 10-horse- 
power, four-cylinder, 
air-cooled Franklin 
runabout, upon which 
they had made the 
4,500 miles in 33 days 
without any serious 
mishaps. The start 
was made at 5 P. M. 
of August 1, and the 
arrival in New York 
took place at 12:30 P. 
M., of September 3. 
The first, and last 
days' runs were short 
ones of only 50 miles, 
and it i "■ probable that 
if the tourists had 
traveled a little longer 
on these and some of 




JAR, PLATE, AND ASSEMBLED ELEMENT OF THE 
JUNGNER ALKALINE STORAGE BATTERY. 

Seaman In 5 days and 2 hours, over roads that were 
in many places extremely muddy, and part of. the 
time through rain. That this particular make of 
air-cooled motor car was speedy and had endurance, 
was demonstrated on the track and in the New Yorl<- 
Pittsburg test of last October; but that it could so 
successfully break all records in a long transconti- 
nental trip over roads, trails, mountains, and across 
trackless wastes of alkali and sage brush, was some- 




The Arrival in New York, Escorted by Some Similar Cars. 



thing that came as a surprise to all automobilists. 
The reasons for the success of the record-breakers 
may be found in the fact that Whitman had crossed 
the continent before (he made the trip last summer 
in 73 days with an Oldsmobile) and he thus was 
familiar with the route and with the conditions to be 
encountered. Secondly, very little rain was met with, 
and although the roads were extremely dusty, there 
were no muddy stretches to impede the progress of the 
little car. Thirdly, the car itself was very reliable, 
and, save for the chain breaking once, besides a 
couple of punctures and a broken spring the last day, 
there was no trouble in its operation. The air-cooled 
motor worked perfectly, both in the intense heat of 
the alkali desert and when running on the low gear 
in climbing the mountains. Samples of what it passed 
through in these places can be seen in two of our 
illustrations, while the third picture shows the ma- 
chine as it entered New York, escorted by some similar 
machines. 

The route followed this time was across California 
to Wadsworth, Nev.; thence to Battle Mountain, and 
then to the northern part of Utah, passing around 
Great Salt lake, and on to Ogden, which was reached 
in 10 days, cutting the previous record exactly in 
half. From Ogden the tourists went to Allen and 
Laramie, Wye, and thence to Denver, Col., which was 
reached in IS 1 /- 'lays, as against 30 days for the best 
previous record. From Denver the route lay across 
Nebraska to Omaha, and through Iowa and Illinois 
to Chicago. The 3,300-odd miles to' the Windy City 
were covered in 25 days, or less than half the time of 
Fetch's record with the Packard (51 days). Eight 
days were consumed in reaching New York, although 
the above-mentioned record of another Franklin from 
St. Louis to New York — some 300 miles further — in 
81 hours 38 minutes 17 1-3 seconds actual running, 
proves that this record could easily have been brought 
down to the one-month mark. 

No motor could be submitted to a more severe test 
than the little four-cylinder air-cooled one on the 
transcontinental- Franklin car underwent, and this 
test has again proven the entire practicability of the 
small multi-cylinder air-cooled motor, even when a 
fan is not used to cool it. 

— » i a i » - — ■ — — 

Specimens from the Antarctic. 
The first consignment of specimens secured by the 
"Scotia," of the Scottish Antarctic expedition, has 
arrived, in Edinburgh together with several of the 

scientific instruments 
employed during the 
voyage. The speci- 
mens, which were 
of an animal and 
oceanographic nature, 
were contained in 200 
barrels and cases. The 
larger specimens upon 
their removal from 
the cases were im- 
mersed in specially- 
prepared zinc tubs 
containing methylated 
spirit and provided 
with rubber-rimmed 
lids, thus constituting 
an excellent medium 
for preservation. The 
classification of the 
specimens secured by 
Dr. Bruce will occupy 
several years. 
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A Rocky Trail in the Sierras. A Sample of Alkali Desert. 

THE RECORD TRANSCONTINENTAL TRIP OF AN AIR-COOLED MOTOR CAR 
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a trolley for heavy multiple-unit electric 

TRAINS. 

BY HERBERT I. BENNETT. 

Electric railroading on the Pacific coast has heen 
progressing at a more rapid rate than in any other 
portion of the United States during the last two years. 
This advance has not been along the well-established 
practices for 
city lines 
alone, but 
much has been 
done in extra- 
heavy traffic 
for suburban 
service. The 
conditions met 
with have 
caused the en- 
gineers con- 
nected with 
these enter- 
prises to do a 
great deal of 
original and 
pioneer work. 
Probably the 
most unique 
and absolutely 
successful de- 
vice that has 
been developed 
is the trolley 

in use on the San Francisco, Oakland & San Jose 
Railway, commonly known as the Key route, which 
was designed and recently patented by Mr. John Q. 
Brown, the engineer in charge. 

The conditions met with were most exacting, some 
of which we will mention here. A third-rail system 
was out of the question, as part of the road passed 
through streets of various towns and cities, including 
Oakland and Berkeley, with a combined population of 
100,000. The ordinary trolley pole and wheel was 
entirely unsuited for the work, because at high speed 
the wheel would leave the wire, the direction of trains 
could not be reversed, such as in switching, without 
serious delay in reversing the trolley poles, and most 
important of all, the heavy currents could not be col- 
lected without severe arcing at point of contact. This 
road operates eight-car trains, weighing, approxi- 
mately, 350 tons, and at speeds as high as fifty miles 
per hour, which require at times, approximately, 2,500 
to 3,000 amperes to be collected from the overhead con- 
ductor. A device was required that, in addition to 
meeting the above condi- 
tions, would operate at 
high speed on curves 
without leaving the wire 
in any direction. Also it 
must have a range of not 
less than six feet in 
height for passing 
through subways and 
over surface railroad 
crossings. These require- 
ments have all been more 
than met in this device, 
as it has been operating 
perfectly for one year, 
and is a great success. 

It has been found that 
it simplifies the overhead 
const ruction greatly, 
doing away with all trol- 
ley frogs and switches 
except at right-angle 
crossings, where a simple 
crossing of special design 
is used. 

The wear on the trolley 
wire is less than that 
caused by the ordinary 
wheel, and the life of the 
roller which is used is 
not known, as the 
original rollers are still 
in service. These wear 
to a bright smooth sur- 
face, instead of being cor- 
rugated or pitted, as was 
expected. 

The device is prac- 
tically noiseless when 
operating at any speed, 
owing to the fact that 
the roller is packed 

with non-resonant matter to destroy the vibration. 
In Pig. 1 the trolley is shown in its normal condi- 
tion upon the car. As readily noted, it consists of a 
double diamond frame of angle iron made up of four 
conjoined frames. These are connected on each side 
by elongated joints to give stiffness, while at top and 
bottom the frames terminate ic gegrtneiitaJ gears. The 
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gears at (he bottom cause the side frames lo move in 
unison, while the gears at the top keep the guards 
always in a vertical position, as shown. The roller is 
carried at the top on a shaft, the ends of which are 
fastened rigidly in a casting to which the guards are 
secured and on which pivot the segmental gears. The 
roller is made of 24 inches of 5-inch non-arcing metal 
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The Roller Trolley as Mounted on a Car. Multiple-Unii Train Fitted With Roller Trolleys. 

AN IMPROVED ROLLER TROLLEY FOR HEAVY ELECTRIC TRAINS. 

tubing with hubs in each end, which have graphite 
bushings forming the bearing. These bearings are 
lubricated with oil carried in a cavity in the hub. The 
guards, which are essential to the satisfactory opera- 
tion at branch-off wires, are made of sheet steel pressed 
into the required shape. The arrangement of the ten- 
sion springs, which keep the roller in contact with 
the overhead conductor, is worthy of notice. The 
springs are in practically the same plane as one side 
of the bottom frame, and secured as shown. This 
arrangement gives practically a uniform upward pres- 
sure on the roller for all positions of the trolley wire, 
those now in use operating with a pressure of 24 
pounds. 

Fig. 2 shows a three-car train at a branch track, the 
trolley having picked up the branch-off wire. It also 
shows that two trolleys are used on each train of two 
or more cars, as such an arrangement always insures 
a continuous and low-resistance circuit to the motors. 

The Key route has twenty-six of these trolleys in 
use, and one other road has arranged to install fourteen. 




Fig. 1— The Apparatus Complete in its 
Original Form. 



Fig'. 2.— The Apparatus with Cover Removed, Showing: 
Interior Mechanism. 



THE MALCOTTI TELECRYPTOGRAPH FOR TELEGRAPHING ON TELEPHONE LINES. 



To Secure Fulton's Blrthplaee. 

An effort is being made to secure the house in which 
Robert Fulton was born, and in which he lived for a 
great many years, at Lancaster, Pa., that it may be 
preserved in its original condition. The house stands 
to-day just as it did when the inventor of the steam- 
boat resided in it. 



THE MALCOTTI TELECRYPTOGRAPH FOR TELEGRAPH- 
ING UPON TELEPHONE LINES. 

SY EMILE GUARINI. 

To develop the telegraph and put it within reach 
of everybody, to install private lines for the use of the 
public, of administrations, and of business houses, and 
even to create, by this method of communication, a 

valuable auxil- 
i a r y to the 
telephone — in 
a word, to pop- 
ularize it as 
well as the lat- 
ter — is a ques- 
t i o n that 
seems to be 
the order of 
the day, to 
judge by the 
interest that 
the daily tech- 
nical press is 
taking in the 
subject. 

We know 
that one of the 
weak points of 
the telephone 
is that it 
leaves no trace 
of the commu- 
nications ex- 
changed, and is therefore incapable of receiving in 
the absence of the subscriber; and that another is that 
it in nowise assures the secrecy of such communica- 
tions. 

In England, Italy, and France, to speak of these 
countries alone, this inconvenience has given rise to 
frequent complaints, inquiries, and lawsuits. 

But it seems that such difficulties have finally been 
obviated, since almost simultaneous announcements 
have been made of the advent of several apparatus of 
more or less recent invention, to which the journals at- 
tribute characters nearly in common, and the accounts 
of which would almost lead us to believe that they 
write or print communications simply spoken in the 
telephone. At Brussels it is the telecryptograph of 
Engineer Malcotti, at Berlin the teletype and the 
Heljes apparatus, and elsewhere the Gruhu telauto- 
graph, the teledactylograph, etc., without counting the 
new systems of telegraphy and telephony with which 
also the press has for some time been occupying itself. 
With this true chaos of new inventions confronting 

us, it will perhaps prove 
of interest if we present 
a summary of the true 
state of the question, of 
which the great impor- 
tance must not be for- 
gotten. If it is desired 
to extend the use of the 
telegraph, this can bo 
done either by installing 
special private lines in 
the principal cities or 
else by using telegraphic 
apparatus in connection 
with the telephones upon 
telephone lines that al- 
ready exist. These two 
problems are substan- 
tially different, for, al- 
though some regular 
telegraph system may 
be made to solve the 
first, this is not the case 
with regard to the sec- 
ond. The apparatus de- 
rived from the Hoffmann 
type, installed at Berlin 
by means of a special 
line having a central 
teletypic office, is an ex- 
ample of the first case, 
as is also the Heljes, a 
system derived from the 
Wheatstone and Hoff- 
mann, and which an ef- 
fort is now being made 
to introduce. This lat- 
ter is a simpler appa- 
ratus than the preced- 
ing, and, since it ope- 
rates by means of a mag- 
neto, it may prove very 
useful to the army as well as in the operation of rail- 
ways, and for private telegraph lines. Large busi- 
ness houses and administrative offices may have need 
of a printing telegraph apparatus for communicating 
with each other; but it may be seen that such a neces- 
sity is rather relative, especially when we think of the 
prejudicial dualism that might occur between the 
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(wo services if certain persons had the telegraph and 
ethers the telephone. This would make it necessary 
to have both and to pay a subscription to the two 
lines separately. This is why, without mentioning 
other objections, it would seem that private telegraphy 
by independent lines does not as yet represent the 
ideal from the viewpoint in question, aside, of course, 
from special applications such as railways, for war 
purposes, etc. 

It is, therefore, from this point of view, pleasing 
to learn that an Italian electrician, M. Malcotti, of 
Rome, has been studying this question since 1901, but 
with the idea of devising a magnetic telegraph for 
use upon railways. This he finally succeeded in do- 
ing by means of the Hiljes apparatus above men- 
tioned. But, subsequently, his attention became spe- 
cially directed to a study of the application of the 
telegraph to telephone lines, which seemed to him to 
be of the most interest. After an examination of the 
question, he became convinced that it was necessary 
that the apparatus devised for this purpose should 
answer the following conditions: (1) That it should 
be applicable to any telephone installation whatever, 
even one with a central battery, without requiring 
any change or interfering with the service; (2) that 
it should nullify the danger of another apparatus in- 
terfering with the correspondence exchanged, and, at 
the same time, assure the secrecy of the latter; (3) 
that it should respond to the exigencies of an exten- 
sive exploitation, and that the net cost of installation 
should be small. 

Is it possible for existing telegraphic apparatus to 
fulfill such conditions? It seems not, and the reason 
is that the telephone installations are based on two 
different systems, viz., that with individual micro- 
phone batteries at the residences of the subscriber 
and that with a central battery, which is known gen- 
erally as the "common energy system." 

In the first case, the important point is to so ar- 
range conditions that the telegraphic currents shall 
have no influence upon the central exchange com- 
municators which signal the termination of a con- 
versation and which must be actuated solely by the 
call current. When the line consists of but a single 
wire, it is impossible to do this with any kind of 
telegraph apparatus. But if the line consists of the 
usual two wires, these can be used in parallel and the 
ground employed for the return. This is feasible if 
the central exchange is isolated. Does this system 
make necessary any alterations at the central ex- 
change? A case where changes are necessary is ex- 
ceptional. Besides, the common energy system with 
central batteries is obtaining a firmer footing every 
day because of the advantages that it presents. And 
how is it possible to install telegraphic apparatus like 
that mentioned upon one of these lines? It must be 
noted that an ideal apparatus should be capable of 
operating with any sort of installation, not only to 
make sure of an extensive exploitation, but also to 
permit of a modification of the latter in measure as 
the profits and needs of the service increase. 

The problem remained unsolved until the appa- 
ratus devised by M. Malcotti, and called by him the 
"telecryptograph," made its appearance to surmount, 
it is claimed, all difficulties. This apparatus, which 
is said to have given satisfactory results during the 
course of some private experiments in Italy, and which 
is to be tested ere long upon the principal telephone 
lines of America and Europe, has, up to the present, 
been described in too incomplete a manner to allow of 
a very accurate idea being formed of it. It is, upon 
the whole, a secret printing telegraph, as its name 
indicates, and the distinguishing feature of the sys- 
tem is that it operates in the very same manner as 
the telephone, or by currents that do not disturb the 
central exchange, and which permit, therefore, of in- 
stalling the apparatus independently of the telephone 
systems everywhere employed. The first condition 
mentioned above is thus entirely realized, as is also 
that of secrecy. In fact, it is possible to attune two 
apparatus to an agreed upon figure, or note, so to 
speak, so as to prevent any other apparatus from 
catching the communication exchanged. If a com- 
munication be transmitted in the absence of a sub- 
scriber, his apparatus not being attuned, the tele- 
gram will be received, but registered in an unde- 
cipherable manner. Upon his return, however, he can 
decipher the message automatically because he knows 
the cipher agreed upon. Transmitting in cipher, how- 
ever, is merely optional, as it is possible to trans- 
mit, even in a legible manner, according to the usual 
procest. It will be seen, then, that secrecy can be 
guaranteed while the communication is passing over 
the line wire to the receiving station, and that this 
guarantee is as perfect, even, as that offered by a 
closed letter. 

It is not necessary for the central exchange to in- 
stall the telegraphic apparatus, inasmuch as there is 
nothing to prevent two subscribers in correspondence 
from being called by "central." In a word, the appa- 
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ratua does not interfere with the service. This is an 
important point. 

The telecryptograph, therefore, would seem to solve 
the problem completely. But will it answer the prac- 
tical exigencies of use with as much success as is 
asserted? This is yet to be seen, and it will prove of 
interest to know the details of the system, which we 
hope to illustrate some time in the near future. In 
the interim, we illustrate, in Fig. 1, the apparatus of 
the first type, which the inventor has greatly im- 
proved and transformed. It consists of a S^xf) 1 /-;- 
inch box containing the entire transmitting and re- 
ceiving mechanism. The apparatus prints on a paper 
ribbon and is actuated by means of a ratchet mechan- 
ism operated electrically, the necessary current being 
supplied by a small local battery. On the right of the 
apparatus (see Pig. 2 also), there is a sort of key 
that serves for attuning, as we have already explained. 

The recent model is more practical. At the sides 
of the keyboard unwind two paper ribbons, upon each 
of which are printed in small and very legible char- 
acters the dispatches received and a copy of those 
sent, in such a manner that they can be distinguished 
from one another even should they be cut from the 
roller. The apparatus, which is very simple, is se- 
cured to the telephone. A spring that replaces the 
local battery sets in motion the apparatus, and it is 
possible to receive and transmit at the same time 
with or without secrecy. 
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of the Byzantine emperors cover tlie reigns 
tasius (491-518) and Mauritius Tiberius (582-602> 
the year 578 Faroald of Spoleto, Duke of the Lombard, 
conquered Ascoli. The cemetery is therefore at- 
tributed to a garrison which he placed at an important 
pass between the lands on the Adriatic and the coun- 
try to the west. These graves have escaped the 
plunderer because no stones were placed above them. 
Most of the objects have been placed in the Museum 
of the Thermae at Rome. 



Science Notes. 

From experiments carried out the following conclu- 
sions are drawn by R. J. Strutt: (1) A radio-active 
gas or emanation can be obtained by drawing air 
over hot copper, or by bubbling it through hot or 
cold mercury. (2) By repeated circulation through 
mercury very considerable activity can be obtained, of 
quite a different order from that of metals as ordin- 
arily observed. (3) The mercury emanation deposits 
radio-active matter on the walls of the vessel contain- 
ing it. This deposit remains after blowing out the 
gas, and possesses at first perhaps one-sixth the activ- 
ity of the latter. This induced activity falls to half 
value in 20 minutes. (4) The emanation itself decays 
in activity according to an exponential law, falling to 
half value in 3.18 days. 

M. Blondlot now gives some additional informstion 
regarding the heavy emanation which he found to 
proceed from different bodies. This emanation pos- 
sesses weight and falls downward by gravity. It acts 
almost like a stream of water proceeding from the 
substance. A silver coin is generally used, but if it is 
rubbed clean the emanation ceases entirely. It is 
then sufficient to heat it to 100 deg. C. in the air for a 
few minutes. When cold it now gives off the rays as 
before. The same holds good for pure silver, copper, 
mercury, iron, zinc, and bronze coins. Lead is an ex- 
ception, and when freshly cleaned it gives off the eman- 
ation. On the contrary, after tarnishing, like lead pipe, 
it no longer acts. All the liquids he tried were active — 
water, salt water, pure sulphuric acid, glycerine, turpen- 
tine, alcohol, and in general all odoriferous liquids. The 
inactive bodies are platinum, iridium, palladium, gold, 
dry glass, fused sulphur, etc. M. Berthelot thinks that 
the emanation is not due to the metal itself (or other 
body) but to a very slight chemical action which is 
produced at the surface. The action of liquids, whose 
vapor tension is never absolutely zero, and of odorifer- 
ous bodies might be due to the formation of volatile 
compounds. It will thus be of interest to take up the 
question from a chemical point of view. 

A cemetery belonging to a garrison of Longobards 
has been found near Ascoli on the Tronto at an im- 
portant pass across the Apennines. The site of the 
fort is the top of an island of rock now occupied by a 
little hamlet called Castel Trosino. All the warriors 
were laid with their faces to the east. Near the head 
was found a comb made of horn or bone and a round 
shield with iron boss. On the right lay a long, straight 
iron sword in a scabbard of hide. Against the right 
shoulder was laid a long wooden spear and on the 
left a dagger in a highly ornamented sheath, decorated 
with gold, as well as a bow and arrows in a quiver. 
The buckle of a broad belt Was generally present and 
often decorated applique for belt and scabbard, fash- 
ioned of gold, silver, or bronze. Small gold plates 
seem to have been sewed to the coat in the shape of 
a cross. One grave contained a heavy cuirass of 
plates bound together with iron wire. The horsemen 
had big shears for clipping manes and a large bronze 
feed trough with two movable handles; often bits, 
saddles, and harness were laid beside the dead. The 
women wore gold hairpins with rounded flat heads, 
gold earrings of different shapes, fiager rings, and gold 
plates. One ring lias the names Uerontius and Regina 
engraved on it. Crosses and necklaces of gold, and 
beads of glass, silver bracelets, pottery vases, and 
plates of glass, cups, combs, and other articles of the 
toilet accompany the remains of women. Gold coins 



COFFEE AND COFFEE CULTURE. 

BY C. B. HATWAKD. 

The early history of coffee as an economic product 
is involved in considerable obscurity, fact and fable 
being blended to an extent which renders any exact 
knowledge of it previous to the fifteenth century almost 
impossible. It is said to have been known as early as 
875 A. D., but a pamphlet published by an Arab sheik 
in 1566 seems to shed the first light upon its origin 
and early use. It is there stated that coffee was intro- 
duced into Arabia from Abyssinia about the opening 
of the fifteenth century, and that it had been known 
as a beverage in the latter country from the most 
remote period. Its peculiar properties were taken ad- 
vantage of by the Mohammedans in connection with 
their prolonged religious ceremonies, but its use as a 
devotional antisoporific stirred up the fiercest opposi- 
tion on the part of the orthodox element of the priests. 
Coffee was declared to be an intoxicant, and was ac- 
cordingly prohibited in the Koran, but in spite of this 
the coffee-drinking habit spread rapidly. Coffee culture 
has become as inseparably associated with Arabia as 
tea with China. 

For two centuries the world's supply of coffee was 
obtained from the province of Yemen in southern 
Arabia, where the well-known Mocha is still cultivated. 
Knowledge of the taste and value of coffee spread but 
slowly, so that it was not until the middle of the six- 
teenth century that it reached Constantinople. Here 
it also incited the bitter hostility of the priests. An 
excessive tax was imposed upon coffee houses, notwith- 
standing which they flourished and extended. After 
the lapse of another hundred years, coffee reached 
Great Britain, where it was introduced by a Mr. Ed- 
wards, a British merchant long resident in Turkey. 
The first coffee house in London was opened in St. 
Michael's Alley, Cornhill, by his Greek servant, Pasqua 
Rossie, in 1652, and, remarkable to relate, the intro- 
duction of the beverage into England met with the 
same opposition as in the East. In 1675 Charles the 
Second attempted to suppress coffee houses by royal 
edict, in which it was stated they were the resort of 
disaffected persons, "who spread abroad divers, false, 
malicious, and scandalous reports, to the defamation 
of His Majesty's government, and the disturbance of 
the peace and quiet of the nation." In England, as 
well as other countries, the most effective check on the 
consumption of the beverage was found to be a high 
duty, which led to much smuggling. Coffee is spoken 
of as being used in France between 1640 and 1660, 
and thereafter coffee drinking may be said to have be- 
come an established habit throughout the civilized 
world. 

Up to 1690 the sole source of supply was Arabia, but 
in that year it was introduced into Java by the gov- 
ernor-general of the' island, and the climate was found 
to be so well adapted to it, that cultivation was begun 
on a large scale. One of the first plants grown in Java 
was sent to the botanical gardens at Amsterdam, and 
seed from it was sent to Surinam, resulting in its in- 
troduction into that country in 1718. Ten years later 
it found its way to the West India islands, and from 
that time its cultivation has been general throughout 
the inhabited portions of the tropics. 

The regions best adapted to its culture are well- 
watered mountain sdopes, varying from one to four 
thousand feet in altitude and between the parallels of 
15 deg. north and 15 deg. south latitude, although it 
is cultivated from 25 deg. north latitude to 30 deg. 
south in situations where the temperature does not 
drop below 55 deg. Fah. According to the altitude at 
which it is grown,' the bean varies in size and color, 
that from the highlands being small and light green, 
and nearer the coast of a yellow tinge and much 
larger; the wild trees of Liberia, which flourish in low- 
lands, producing the largest beans known, which are, 
however, Inferior in quality, as is the case with the 
majority of the African product. Eastern coffee gen- 
erally may be distinguished by its yellow color and 
large beans, as compared with the smaller green 
berries of Central and South American growth. 

The tree in its wild state is slender, reaching a 
height of twelve to twenty feet, but under cultivation 
it is pruned to grow not more than six or eight feet 
high, for convenience in picking. The leaves resemble 
those of the laurel, though not so dry and thick, ani 
are evergreen, while the flowers are somewhat like 
the jasmine. The trees are completely covered with 
blossoms, which perfume the whole countryside for 
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days they last. The fruit resembles the cherry 
much in all stages of development, and especially 
when ripe, when it is a dark purple. The two semi- 
elliptic seeds are inclosed in a parchment-like skin, 
and surrounded by considerable pulp, which is very 
sweet when ripe. In Costa Rica the coffee-harvesting 
season is marked by an epidemic of dysentery on th© 
part of the juvenile population, through over-indul- 
gence in this pulp. In cultivating, the plants are 
grown from seed, and set out when about six months 
old; they begin to bear at the end of three years, and 
continue to do so for about twenty years. Considerable 
space is left between the trees, and plantains, bananas, 
and other fruits are grown about them, for the double 
purpose of shade and provision. The first year's crop 
is small, but when in full bearing, each tree will yield 
from one to Ave pounds, according to location and 
variety. 

As few articles of food go through so many and 
varied processes before appearing in marketable form, 
it will be of interest to follow the progress of coffee 
from the blossom to the cup. The trees break forth in 
a mass of bloom early in the spring, but the complete 
covering of delicate white blossoms which may be seen 
in one of the illustrations disappears in a very few 
days. A period of four to Ave months has elapsed 
before the trees have reached the next stage illus- 
trated; and as the bean is firmly attached to the 
branch, and the region is not subject to heavy storms, 
the crops are not depleted by windfalls, the tree show- 
ing almost as complete a covering of fruit as of blos- 
soms. This may be seen by looking closely at the 
illustration, which represents the Jiacendero on a tour 
of inspection, to see if the crop is ready for picking. 
This latter operation is accomplished by a large force 
of peasants, each with basket slung over shoulder, in 
a short time, and the fruit is hauled in lumbering ox- 
carts of medieval pattern to the patios or drying yards. 
The latter are literally huge cement floors, which form 
admirable tennis courts when not being put to their 
legitimate use, and on a large finca (plantation) will 
cover several acres. 

Here the berries are spread out in a layer a few 
inches deep and then hoed up into rows, being con- 
tinually turned, so as to present all the fruit to the 
sun. In one of the engravings the old and new 
methods are shown side by side, the coffee drying in 
the sun on the patio and being dried by machine, the 
latter resembling a huge roaster, and acting in much 
the same manner. The former cherry-like fruit has 
now become a tough, black, and wrinkled nondescript, 
resembling pebbles as much as anything, and with 
which it is more or less mixed. Prom here it is 
shoveled into the large fermenting tanks, where it is 
covered with water and allowed to remain some time, 
being continually stirred and having the extremely 
malodorous water drawn off at intervals. Prom this 
process it emerges completely cleansed of the large 
amount of soft pulp which has hitherto covered it, but 
the beans are still held face to face by a thin and very 
strong parchment-like covering, which can only be 
removed economically by machinery. This is accom- 
plished by a huller, which breaks the beams apart and 
blows off the covering. The impurities, such as black 
and worthless beans, stones, etc., are then picked out 
by hand, and the coffee is bagged ready for shipment. 
The roasting and grinding are both familiar opera- 
tions, and are always done where the coffee is to be 
used, as it loses its aroma quickly in any other but 
its green state. 



MODERN LOCOMOTIVES AT THE ST. LOUIS EXPOSITION. 

BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Although the display of modern locomotives in the 
Transportation Building of the St. Louis Exposition 
is not marked by that strong international flavor which 
went so far in lending to the Chicago locomotive dis- 
play its surpassing interest, it must be admitted that 
the American locomotive builders have made a most 
handsome exhibit. Indeed, the number, variety, and 
thoroughly up-to-date character of the American loco*- 
motives render the display of such value and interest 
that, in spite of the paucity of foreign exhibits, the 
exhibit is well worth a visit to St. Louis on the part 
of any railroad man. 

We have already, in previous issues of this paper, 
illustrated severs! of the leading locomotive exhibits, 
and in the double-page engraving of the present issue 
wc have grouped a series of the more interesting ex- 
hibits that we have not as yet treated. Of the five 
locomotives manufactured by the Baldwin Company 
and herewith presented, the three shown in the upper 
left-hand cut stand at the head of the three long lines 
which include the greater part of this company's ex- 
hibit; while the two other photographs are of a pair 
of compound express engines which stand on sections 
of track outside the Transportation Building. The 
engines at the head of the first and second lines of 
display are handsome specimens of the very popular 
Atlantic type of passenger engine, No. 554 having 
cylinders 20 inches diameter by 28-inch stroke, a 



heating surface of 2,655 square feet, and a total weight 
in working order of 183,700 pounds. No. 306 is also 
a passenger engine of the Atlantic type, but of less 
weight and power,, the cylinders being 19 inches by 
28 inches stroke, the heating surface 2,879 square feet, 
and the weight 169,090 pounds. The huge engine at 
the head of the third line is the largest and most 
powerful engine in the world of what might be called 
the American standard freight type. It has a total 
weight of 287,240 pounds, and it is only exceeded in 
weight by the huge articulated locomotive which stands 
at the head of the Baltimore & Ohio exhibit. The 
latter engine, however, is of an entirely original type 
in this country, and stands in a class by itself. The 
big Baldwin freight engine is of what is known as the 
Santa Pe tandem compound type, and it is one of 
several that have been built for hauling trains over 
the mountain division of the Santa Pe system. The 
four cylinders are placed in tandem, two on each 
side, the 19-inch high-pressure cylinders being placed 
ahead of the 32-inch low : pressure cylinders, and having 
a common piston rod. The cylinder stroke is 32 inches; 
the driving wheels are 57 inches in diameter; the 
total weight of the engine is 287,240 pounds, and the 
total weight of engine and tender is 450.000 pounds. 
The total heating surface is 4,796 square feet. The 
tender has a capacity of 8,500 gallons of water and 10 
tons of coal or 3,300 gallons of oil. The total length 
of the engine over all is 77 feet 10 inches, and as it 
stands in the Transportation Building it looks every 
inch of its length and every pound of its great weight. 
The first engines of this type that were built were 
placed in service last winter, and since November have 
made about 30,000 miles each. The heaviest grades 
are encountered when crossing Raton Mountain, where 
the ruling ascending grades are very heavy, reaching 
as high as 158.4 feet to the mile for a distance of 
between nine and ten miles. The service of these 
engines has been satisfactory in every respect. Upon 
test, one of them has taken a train of 2,400 tons up a 
grade of one per cent for a distance of seven miles 
at. a rate of 18 miles per hour — a feat which the 
master mechanic of not more than ten or a dozen years 
ago would have declared impossible. 

Two Baldwin compounds, Nos. 507 and 1,587, stand 
on the outside of the Transportation Building. No. 
1,587 is a four-cylinder compound built for the C, B. 
& Q. Railroad on what is known as the Vauclain 
system, in which the high pressure cylinders are 
placed above the low-pressure, the piston rods con- 
necting to a common crosshead. This engine is of a 
type that has done most successful work in high- 
speed passenger service. The high-pressure cylin- 
ders are 15 inches, the low-pressure 25 inches in 
diameter, and the common stroke is 26 inches. The 
other compound, No. 507, is the more interesting ma- 
chine, because it is of a more novel type, being built 
on the four-cylinder balanced system. The 15-inch 
high-pressure cylinders are placed side by side beneath 
the smoke-box, and are connected to a pair of cranks 
turned in the leading driving axle. The low-pressure 
cylinders are on the outside of the frames and connect 
to the same axle. The adjacent high-pressure and 
low-pressure cylinders on each side of the engine are 
placed with their cranks at 180 deg., an arrangement 
which makes it possible to dispense with the recipro- 
cating counterbalance which is necessary in the ordin- 
ary type of engine. The system has shown excellent 
results, the running being very smooth, and the ham- 
mer blow on the rails at high speed being practically 
eliminated. 

Standing adjacent to the Pennsylvania locomotive- 
testing plant is one of the celebrated De Glehn com- 
pound four-cylinder locomotives, which have won such 
a great reputation for themselves during the past 
few years on French railways. It is owned by the 
Pennsylvania Railroad Company, was built specially 
for them, and forms part of their exhibit. A placard 
states that it has been purchased with a view to test- 
ing the type under the conditions of American rail- 
way service, and adopting such elements as may prove 
to be suitable and useful. This 'compound is one of the 
twenty locomotives that are to be tried out on the 
exhibition testing plant; and after it has. been tested 
it will be placed in regular service on some division 
of the company's lines. The particulars of the engine 
are as follows: Two high-pressure cylinders 14 3 16 
inches diameter by 25 3-16 inches stroke, and two low- 
pressure cylinders 23% inches diameter by 25 3-16 
inches stroke. The high-pressure cylinders are con- 
nected to the rear driving axle, the low-pressure cyl- 
inders to the forward driving axle. The valve gear 
is of a modified Walschaert type. The high-pressure 
and low-pressure reverse levers are separate; but pro- 
vision is made for interlocking them when desired. 
The driving wheelr. are 80 5-16 inches in diameter, and 
the total load upon them is 85,000 pounds, the total 
weight of the engine being 161,700 pounds. The heat- 
ing surface of the tubes is 2,435.7 square feet and of 
the firebox 181.8 square feet, and there are 33.9 square 
feet of grate surface. The steam pressure is 225 



pounds to the square inch. This fine engine is credited 
by the French builders with having developed 1,700 
horse-power in service, and it will be interesting to 
see whether similar results can be obtained under the 
careful observations of the testing plant. 

One of the high-speed locomotives that were used 
in connection with the official high-speed experiments 
on the Marienfelde-Zossen line has been shipped to 
America, and is being exhibited at the World's Fair. 
This locomotive, built by the Hannover'sche Maschin- 
enbau Gesellschaft vormals Georg Egestorff, Linden 
vor Hannover, is a four-cylinder compound express en- 
gine of the Atlantic type. The engine is fitted with 
a Von Borries simplified valve gear and a Pielock 
superheater, giving a heating surface of 310 square 
feet and superheating the steam to about 300 deg. C. 
The boiler has 241 solid-drawn iron tubes of nearly 
2 inches outside diameter and 14 feet 7 inches length 
between the tube plates. 

There are four cylinders, set in a line across the 
engine, above the truck. The two high-pressure cyl- 
inders are placed between the frames, and the two 
low-pressure cylinders outside, each pair being cast 
in one piece with their corresponding steam chests. 
The two groups of cylinders are bolted together, and 
carry the smokebox. They rest on the frames, which 
are of the bar type at the front of the engine, and of 
the usual plate form behind. The valves of the high- 
pressure cylinders are piston valves with inside admis- 
sion, those of the low-pressure cylinders balanced 
Trick valves. The four pistons are all coupled to 
the forward driving axle. 

In order to lessen, as much as possible, the dis- 
turbing influence of the reciprocating parts, the 
cranks of the high-pressure and low-pressure cylinders 
upon the same side of the engine are set at an angle 
of 180 deg. to each other. The cranks of the two side3 
are at right angles to each other. This arrangement, 
renders it possible considerably to reduce the size of 
the counterweights, since the reciprocating parts bal- 
ance each other almost perfectly. As these forces are 
balanced upon the same axle, they do not strain the 
frame or other parts of the engine. The arrangement 
therefore contributes very materially to the ease of 
the motion of the engine, besides diminishing the 
wear upon the wheels and the track by hammering. 
On some trial trips these engines have shown remark- 
ably smooth running at speeds up to 80 miles per 
hour. 

The valve gear is of the Heusinger Walschaert type. 
The great peculiarity of the valve motion of this en- 
gine, however, lies in the fact that both valves on 
one side of the engine are driven by a single gear- 
ing. The two valves are controlled by a single link, 
which receives its motion from one eccentric, but the 
stem of each valve is coupled to an advance lever which 
receives its motion from the crosshead of the corres- 
ponding piston. 

For the outside valve the link movement is trans- 
mitted by a rod with levers of different lengths after 
the Von Borries patent, so proportioned that the ratio 
of steam admission is 55 to 30 for low-pressure and 
high-pressure cylinders in forward and backward gear. 

Before being shipped to St. Louis the locomotive 
was run on the Hanover division of the Prussian State 
Railway seven days in regular fast train service, and 
has proved able to haul vestibuled car trains of 300 
tons weight with a constant speed of 61 miles per 
hour on the level and 50 miles per hour on grades up 
to 1 in 200. The starting is effected smoothly and 
without any difficulty by a direct admission of live 
steam into the steam chests of the low-pressure cyl- 
inders. This admission is governed automatically by 
the regulator valve. 

So far the Prussian State Railways have twenty- 
nine of this type of locomotive running or under con- 
struction, a lot of nineteen having been ordered this 
year. 

The principal dimensions of the engine are the fol- 
lowing: Cylinders, 14 in«:ucs and 24 inches diameter 
by 24 inches stroke. Diameter of driving wheels, 6 
feet 6 inches. Steam pressure, 199 pounds. Heating 
surface, 1,922 square feet. Weight, 132,700 pounds. 

For several reasons the massive articulated locomo- 
tive which forms the subject of one of our illustrations 
is easily the most original among the exhibits of loco- 
motives in the Transportation Building at the St. 
Louis Exposition. In the first place, it has the char- 
acteristic (ever dear to the American heart) of being 
the biggest thing of its kind in existence. Another 
distinctive feature is that this locomotive, which was 
built by the American Locomotive Company, is con- 
structed on the principles of a very successful type 
of compound locomotive that has been used for many 
years in Europe for heavy freight service. It is known 
as the Mallet type, after the inventor. In this system 
the compounding is divided between two separate en- 
gines, each of which is carried on its own separate 
frame. The high-pressure engine is carried on the main 
locomotive frame, and the low-pressure engine is 
carried on a forward six-wheeled radial truck, which 
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is attached by a vertical hinge to the main frame, 
a flexible coupling being arranged in the steam pipe, 
leading from the high-pressure to the low-pressure 
cylinders. The high-pressure cylinders are 20 
inches diameter by 32 inches stroke, and the low- 
pressure cylinders 32 inches diameter by 32 inches 
stroke. The enormous boiler has a diameter of 84 
inches. It carries 5,366.3 square feet of heating sur- 
face in its tubes, and 219.4 square feet of heating sur- 
face in its firebox, 
making a total of 
5,585% square 

feet for the whole 
boiler. The fire- 
box has a total 
length of 108% 
inches, a width 
of 96(4 inches, 
anil the grate 
area is 72.2 

square feet. The 
total weight on 
the driving 

wheels, which 

are 56 inches in 
diameter, is 334,- 
500 pounds, this 
being the total 
weight of the en- 
gine. An inter- 
esting fact is that 
the 436 tubes in 
the boiler have a 
total length of 
not far short of 
two miles. With 
a boiler pressure 
of 235 pounds to 
the square inch, 
and using live 
steam in all four 
cylinders (which 
the enormous 

boiler capacity renders possible 
starting, but steadily when the 



man Company had a train of cars in which every mod- 
ern improvement and the latest ideas on interior finish 
and furnishing were exemplified. The N. Y. C. & H. R. 
Railroad Company exhibited a complete Empire State 
Express train, which was recently illustrated in this 
journal, the train being complete, even to the new 
balanced compound locomotive at its head. We present 
in our two-page group of illustrations a photograph 
of another complete train exhibit, made by the Mis- 



and simpler style. Also, there is a noticeable ten- 
dency to increase the size of the windows, even 
those of the ordinary day coaches being of exceptional 
width, providing a long stretch of unobstructed out- 
look. The engine at the head of the train is a six- 
connected, simple engine, with cylinders 20 by 26 
inches; 69-inch driving wheels; and a heating surface 
of 2,930 square feet. The working pressure is 200 
pounds to the square inch, and the total weight of 

engine 183,200 

pounds. 




The Helmet and Shield of 
Louis XIV. 



A Collection of Casques and Head Pieces; the Second Helmet from the Left in the Top Row 
is Supposed to Have Been That Worn by Joan of Arc. 



not merely at 
engine is under 
way) this remarkable locomotive can exert a drawbar 
pull of 82,000 pounds, and a drawbar pull of about 
71,500 pounds when she is working compound. 

Now as to actual results attained. Previous to send- 
ing the engine to St. Louis, the engine was tested 
under the conditions of actual service at Schenectady, 
when she took a 63-car train weighing 3,150 tons up 
a one per cent grade. As to what she could do on the 
level, it can safely be said that she would be capable 
of hauling a train of considerably over twice that 
weight at a speed of from ten to twelve miles per hour. 

Three different companies at the Fair exhibited com- 
plete passenger trains, the cars representing the very 
latest development of the car-builders' art. The Pull- 



souri Pacific Railroad Company. This train was made 
up of six cars as follows: First a United States rail- 
way postal car, 63 feet 6 inches long over buffers, and 
10 feet wide, the framing of which is made in accord- 
ance with railway mail service specifications; then a 
standard baggage and express car, 63 feet 4 inches 
long over buffers and 10 feet wide over side sills; then 
two vestibule coaches, 69 feet 8% inches long by 10 feet 
wide; a chair car of same length and width; and a din- 
ing car 79 feet 414 inches by 10 feet in width. A special 
feature of this ear is a private dining room, with an 
oval table large enough to seat six people. The whole 
train, which was built by the American Car and 
Foundry Company, is of interest as exhibiting the 
modern tendency to abolish extremely heavy and 
over-rich interior decoration and resort to a lighter 



Alter prolonged 
delay the Italian 
government has 
at last introduced 
the measure sanc- 
tioning construc- 
tion of the Apu- 
1 i a n aqueduct. 
This project con- 
sists of an irriga- 
tion system for 
the arid tableland 
of Apulia. The 
aqueduct is to 
cross the Apen- 
nines by means 
of a tunnel 1% 
miles long, and 
will have several 
subsidiary canals, 
so that twenty- 
one communes of 
the province of 
Foggia, and all 
those of the prov- 
inces of Bari and 
Leece, will re- 
c e i v e an ade- 
quate supply of 
water. These 
communes con- 
tain a population of nearly two millions. It is esti- 
mated that the scheme will cost $25,000,000, and will 
not be completed before the year 1920. 

m 1 ■ ' * 

THE DINO COLLECTION OF HISTORIC ARMOR. 

BY ISABEL R. WALLACH. 

The collection of armor gathered by the late Due de 
Di'no, Marquis of Talleyrand-Perigord, and now the 
property of the Metropolitan Museum of Art in New 
York, is a revelation of the degree of beauty to which 
metal work may be carried, and also of the wonderful 
effects achieved by the medieval armorers. Truth of 
line, integrity of purpose, and strength of construction 
distinguish each piece, and bear testimony to the fidel- 
ity and skill of the craftsman. Inlay and overlay, 
chasing and pierced work, damascene and etching, 




Plate Armor of Florid Workmanship 

(1490). Typifies the Best Work 

of the Gothic Armorer in the 

Anatomical Modeling' of 

Steel. 



Striped Armor, Black and Silver Etched, of 

German Workmanship. The Shoe and 

Gauntlet are Made of Separate Plates 

to Secure Flexibility and 

Suppleness. 



A Turkish (Saracen) Coat of Chain Mail (XVI, 
Century). The Shield is of Contemporan- 
eous German Workmanship, and 
Probably Designed for a Spanish 
Knight, 



One of the four extant Gothic suits 
dating from 1450, considered the 
most valuable in the Dino Collec- 
tion. This suit bears the marks 
of the armorer's proof-tests. 
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enamel, embossing, and repousse, crowd every avail- 
able inch of surface, yet never to the detriment of the 
grim business of defense. 

One of our illustrations is a side view of the plate 
armor neck piece and chamfron that protected the war 
horse of Henri II. A front view of the same specimen 
is presented in the illustration showing a collection of 
head pieces. The equine neck and head piece illus- 
trated is remarkable for the accurate modeling dis- 
played. 

The collection is particularly rich in elaborately 
etched and gilded head pieces. The helmet-roofs served 
for reinforcing guards when the marvelous temper 
of a swiftly-descending blade cleft the very iron, 
or the force of the crashing battle ax tore its way 
through the stoutest steel. Many of these pieces 
bear the emblems of royalty; others were the 
property of mighty rulers, among them the Medici 
and the Saxon electorate princes. 

The armor in the collection is particularly strik- 
ing, the various specimens showing clearly the 
influence of the different periods. One of the ac- 
companying illustrations is a complete suit of ar- 
mor of Italian make to which the date 1450 may be 
assigned. This austere garment of steel shows the 
stamp of tests which have proved its protecting 
qualities. The suit is one of the few (about four) 
extant dating from the fifteenth century. It ranks 
among the most valuable objects of the entire col- 
lection. Mounted on the same stand with this suit 
is an Italian war-ax, likewise dating from the 
middle of the fifteenth century. 

The pierced trefoils and the curved lines in the 
Gothic suit bearing the date 1490, also pictured in 
one of the accompanying illustrations, show the 
influence of the Italian school. The corrugations 
add strength, a very important factor in a suit 
that weighs but forty pounds. At the lime when 
this suit was fashioned, the armorer's skill was at its 
highest. The specimen shows anatomic modeling of 
unusual quality. Particularly is this noticeable in the 
armor of the hands, knees, and ankles. The flexibility, 
the graduated thickness of all the plates, and the re- 
markable temper are qualities that have aroused the ad- 
miration of those who may be considered authorities on 
medieval steel working. After this period, the weight 
of the armor rapidly increased; its flexibility became 
impaired, and its decoration belonged rather to the 
goldsmith's and sculptor's than to the armorer's art. 
The mailed fist of the figure shown clutches a two- 
handed sword, Spanish in its origin and wrought some 
time during the second half of the fifteenth century. 

The handsome armor of alternate stripes of black 
and of silver damascene, also included in our illustra- 
tions, is of later date. It is of German manufacture. 
The shoe and gauntlet are built up of separate plates, 
conferring the suppleness and flexibility which the 
swordsmanship of that day required. 

Splendid with gold repousse is the half armor de- 
signed for the great, Gonsalvo de Cordoba, presumably 
about the year 1590. Its gorget is 
ornamented with the collar of the 
Golden Fleece. The temper of the 
metal is unsurpassed. This example 
resembles closely thafcof Alessandro 
Farnose, Duke of Parma, preserved 
in the Vienna Museum. Immediately 
below the armor, a Milanese shield 
(rondachu) likewise daling from the 
second half of the sixteenth century, 
is mounted. It represents a fierce 
struggle of mail-clad knights wonder- 
fully executed. 

A fitting companion piece of the 
same period, no less elaborate in fin- 
ish and even more artistic, Is the 
beautifully etched and gilded half ar- 
mor signed by Pompeo della Cesa. 
The scalloped edges that peep from 
under the skirt and shoulder pieces 
belong to the velvet garment worn 
underneath. The shield (rondache) 
displayed beneath the armor was 
made somewhere about the close of 
the sixteenth century by an Italian 
craftsman. 

The specimen of sixteenth century 
chain mail illustrated herewith and 
the helmet above it are Turkish. The 
shield below is of contemporaneous 
German workmanship. I'oth show 
elaborate gilding and etching. Their 
juxtaposition gives the student a fine 
opportunity for comparing the Ger- 
man and Saracen schools. T* ie shield 
was probably designed for a Spanish 
nobleman — at least that is what 
competent authorities surmise. To 
the left of the armor, a German 
(Saxon) two-handed sword is hung, 
which was also made about the six- 
teenth century. Contrasting ytrongly 



with the deadly earnestness of this weapon is the two- 
handed ceremonial sword displayed to the right of the 
armor. Like the former, this is of German workman- 
ship, probably the product of some Swiss craftsman. 
It is of earlier date, and was fashioned probably in 
the second half of the fifteenth century. The handle 
carved in the purest Gothic style was originally in an- 
other collection. The blade, hilt, and sheath, however, 
date from the same period. 

The exhibit of helmets in the collection is most com- 
prehensive. From the simple iron hat, ludicrously 
suggestive of an inverted kettle, to the shapely and 
truly royal burginet of Henri II. of France, is a far 




mandment, there is no trace in the pattern of a graven 
image — only a beautiful labyrinth of arabesque and 
geometric lines. 

Pendants and medallions that decorated the bits and 
bridles of the horses are displayed by the score. There 
are also parts of the plate armor that protected the 
chargers from the lances of enemies. 

An important member of the Dino collection is the 

shield and helmet of Louis XIV. Just how these and 

other royal caparisons were permitted to leave their 

native soil is a question that must embarrass French 

collectors. The Louis XIV. pieces are classic, and 

their decoration of gilt and bronze of an unusually 

high order of artistic merit. During Louis XIV.'s 

reign it was that the use of armor was officially 

abolished; for that reason his royal shield and 

helmet fittingly close a collection of inestimable 

value to the student of history and of art, and to 

the layman who finds the living present the logical 

development of a no less living past. 



The Chamfron (Horse's Head Piece) Worn by the Charger of 
Henri II. 

cry. Between them are a dozen different varieties, 
each planned to protect its wearer from the crushing 
weapon of a foe. Some are purely classic in shape, 
and show much decoration; others, like that of the 
Maid of Orleans, are simple to severity and almost 
bare of ornament. The gorgeous helmet of Henri II., 
its sides telling in rich relief of the victory of Her- 
cules over the Centaurs, is part of the gilded armor he 
wore when, as Dauphin, he visited his royal father, 
Emperor Charles V., confined a prisoner of war in Mad- 
rid. Near it is the chamfron previously mentioned, that 
protected his horse's head, marked with his initial and 
the date 1539; it is one of the few of the collection that 
permitted the animal to use his eyes. The majority 
of the chamfrons utterly prevented the charger from 
seeing, in order to prevent his shying at the critical 
moment. There are helmets in the collection that were 
worn by the body guards of Pope Julius III., of Cosmo 
di Medici, of the Great Elector, and near them Saracen 
and Turkish casques with their distinctive domes and 
peculiar visors. These casques are elaborately chased 
and gilded, but in deference to the strict Moslem com- 
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Preventing; Hydrophobia by Vaccination. 

Pasteur's vaccination method for the prevention 
of hydrophobia in people bitten by mad dogs is 
employed at the institute for infectious diseases 
at Berlin. The "Cuitus" ministry has just pub- 
lished a statement with reference to the cases of 
persons bitten by mad dogs which have come to 
the knowledge of the authorities during 1.903, and 
which permit a judgment on the merits of such 
vaccination based upon authentic facts. 

In the year 1903, 307 persons were bitten by 194 
mad dogs or dogs suspected of madness; in 140 of 
these dogs hydrophobia was afterward proved be- 
yond a doubt, while 13 were found to be healthy; 
the rest could not be examined. The 307 persons 
lived in eight different provinces — 226 of them in 
eastern Prussia, western East Prussia, and Silesia, 
Which are close to Russia. Thus Russia is again 
shown to be the breeding place of this plague. Of those 
bitten, 281 proceeded to the institute for infectious 
diseases and were vaccinated. Four of them died of 
hydrophobia and "one recovered after a slight attack. 
Deaths took place on the thirty-eighth, fifty-sixth, one 
hundred and tenth, and one hundred and thirty-fifth 
day, respectively, after the bite. 

Vaccination has not proved an absolutely certain 
remedy, even when applied right after the bite. The 
statistics show, however, that of 281 persons vacci- 
nated only 4 died, that is, 1% per cent; while of those 
not vaccinated but treated medically C per cent died, 
and of those neither vaccinated nor treated 11 per 
cent died. 

"In view of these figures," the statement proceeds, 
"it is earnestly to be recommended that all persons 
having the misfortune to be bitten by dogs either mad 
or suspected of madness at once submit to vaccination. 
The value of such vaccination is being more and more 
recognized. During the last six years the percentages 
of persons bitten who submitted to vaccination were 
29, 80, 82, 78, 90, and 92, respectively, 
and it is to be hoped that in the fu- 
ture every bitten person will avail 
one's self of it." 



Milanese Half Armor by Pompeo della Milanese Half Armor Made by Lucio Piccinl for 

Cesa (1590). Gonsalvo de Cordoba (1590). 

THE DINO COLLECTION OP HISTORIC ARMOR. 



Automatic Piickin^- ftlaclifne. 

An ingenious packing appliance 
has been invented by Mr. Van Allen, 
of Paris. By means of this appar- 
atus, which is almost human in its 
action, it is possible to fashion the 
package, charge it, and then seal it 
ready for transit. The appliance is a 
combination of a weighing machine 
and a packer. First the machine cuts 
off the requisite length oi* lead, paper, 
or whatever is utilized for the envel- 
ope, from, a continuous traveling 
band, pastes and folds it into shape, 
leaving the mouth of the bag open. 
The package then passes along, stop- 
ping in its passage for a moment to 
receive its contents of tea, sugar, or 
cereals, through a funnel. It makes 
another forward movement, and an 
elastic pressure piston comes into 
action and rams down the contents 
to the minimum volume. By a fur- 
ther series of operations the bag is 
shaken into shape, pressed, and the 
ends are folded down, pasted, and 
then labeled. Not once during the 
operation is the bag or its contents 
touched by hands. The inventor has 
been engaged for three years upon 
his device. When perfected it will 
perform the work of seventy people 
and complete the whole cycle of 
operations at the speed of forty 
packages per minute, thus effecting 
a remarkable saving In time and ex- 
pense. 




Cylinders, 20 x 28 inches. Heating surface, 2,655 square feet, Weight, 
183,700 pounds. 
Atlantic Type Passenger Engine. 



Cylinders, 19 x 28 inches. Heating surface, 

2,879 square feel. Weight, 109,090 pounds. 

Atlantic Type Passenger Engine. 



Cylinders, 19 x 32 x 32 inches, treating surface, 

4,798 square feet. Weight, 287,240 pounds. 
Compound Tandem Freight Engine. 



Front View of Three Lines of Modern Locomotives. 




Cylinders: hi yh-pressure, 15 inches; low-pressure, 25 inches diameter. Stroke, 26 inches. Diameter driving wheels, 79 inches. Heating surface, 3,206 square feet. Pressure, 220 pounds. Weight, 19 

Four-cylinder Balanced Compound, for the Atchison, Topeka & Santa F6 Railway System. 




Cylinders, £0 and b2 inches diameter by 32-inch stroke. Diameter of boiler, 7 feet. Heating surface, 5,580 square feet. Working pressure, 235 pounds. Weight of engine, all available for adhesion, 334,500 pounds. Maximum tract 

B. & 0. Freight Locomotive, the Heaviest and Most Powerful Locomotive Ever Built. 



THE LOCOMOTIVE EXHIBIT AT 




Cylinders, 11 and 21 inches by 34 inch stroke. Diameter driving wheels, 6 feet 6 inches. Heating surface, 1,922 Bqnare feet. Weight, 133,700 pounds. 

Four-cylinder, Balanced, Compound German Engine, with Superheater. 




Cylinders : high-pressure, 15 inches ; low-pressure, 25 inches. Stroke, 36 inches. Diameter driving wheels, 84)4 inches. Heating surface, 3003.5 square feet. Steam pressure, 210 pounds. Weight of engine, 183,080 pounds. 

Four-cylinder Compound for the C, B. & Q. Railroad. 




ive power, compound, 71,500 pounds ; working simple, 83,000 pounds. 



Cylinders, 20 x 26 inches. Driving wheels, 69 inches diameter. Heating surface, 2,930 square feet. Working pressure, 200 pounds, Weight of 

engine. 183,200 pounds. 

Complete Missouri Pacific Engine and Train. 
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RULING PEN. 

The ruling pen shown herewith is particularly 
adapted for the use of bookkeepers, and its arrange- 
ment is such that when not in use, the ink it carries 
will be practically prevented from drying out. The 
pen belongs to the marking-wheel type, and comprises 




RULING PEN. 

a pair of wheel holders, removably or reversibly fitted 
in each end of a tubular handle. The wheel holders 
each comprise a hollow body portion, with a flat exten- 
sion in which the marking wheel is journaled. The op- 
posite end of the hollow body portion is closed by a 
cap. Fitted within the holder is a metal plate bent to 
U-shape, within which an inking-pad is held. The pad 
presses against the upper edge of the marking wheel, 
and thus supplies it with ink. The pad holder is formed 
with a slot in its wall, through which a pin may be 
inserted to adjust the pad when necessary. Prefer- 
ably one of the wheel holders is provided with a 
double wheel, and the other with a single one, so that 
the same instrument may be used for making a double 
or single line as desired. Normally, the holders fit 
snugly in the tubular handle with the wheels pro- 
jecting inward, so as to prevent injury to the wheels 
or evaporation of the ink. A collar formed on each 
wheel holder prevents it from slipping too far into the 
handle. When using the pen, the desired wheel holder 
is taken out and slipped back into the handle, with 
the marking wheel projecting outward. By pressing 
the flat extension of the wheel holder against a ruler, 
the marking-wheel may be guided evenly, to make a 
clear, straight line. Mr. Eugene A. Bagby, of Win- 
chester, Ky., is the inventor of this instrument. 



WIRE-REELING APPARATUS. 

The apparatus herewith illustrated is adapted for 
reeling up a fence wire which is being removed from 
the posts or for paying out a wire when erecting a wire 
fence. It is arranged to be carried on a wagon, and 
may be readily swung from one side of the vehicle to 
the other, as occasion may require. 

The apparatus comprises two rails laid across the 
wagon, and held in place by bolts. Theso rails are 
connected by a cross brace to which a metal bar is 
secured. A square frame A, which carries the reel 
shaft if, is journaled in the upturned ends of this bar. 
A friction wheel G is slidably can ied on the shaft B 
in such position as to engage the wheel O of the 
wagon. 

The friction wheel is formed with two inclined 
flanges, which embrace the rim of the wagon wheel, 
one of the flanges being loosely mounted on the hub 
of the friction wheel, against which it is pressed by a 
number of coil springs carried on stud-bolts project- 




ing laterally from the wheel body. By means of nuts 
on the bolts the springs may be tightened, thus in- 
creasing the frictional engagement of the flanges on 
the wagon wheel. 

The wire-holding spool E is slipped onto the outer 
end of the shaft B, and held by means of a split key 
against a clutch device F, which interlocks with the 
head portions of a wire-holding spool, causing it to 
rotate when the wagon is drawn forward. The slid- 
able connection of the friction wheel G, with the shaft 
B. adapts it to yield laterally, so as to compensate for 
any wobbling of the wagon wheel. 

When reeling up the wire, it is guided between 
a guide bar G and a vertical guide roller //. These 
are carried between the ends of a pair of straps, 
which are slidably secured to the forward member of 
the reel frame A. By means of the operating lever J, 
the roller and guide bar may be moved back and forth 
to lay the wire evenly on the spool. When the end of 
the line of fence is reached, the frame A. is swung over 
on its pivots to the other side of the vehicle, and the 
wagon is turned around for (he return, trip. When 
approaching a corner of the fence, or some place which 
is inaccessible to the wagon, the spool may be turned 
by a crank handle K applied to the squared inner 
end of the shaft B. The bar in which the frame B is 
pivoted is secured to a cross piece by a central pivot 
bolt and a removable bolt. When paying out wire the 
latter bolt is removed, and the bar is held instead by 
a wooden pin. In case the tension on the wire becomes 
too great, this pin will break instead of the wire. A 
patent for this wire-reeling apparatus has been granted 
to Mr. Benedict Reichenberger, of Huron, Kansas, 
Rural Route No. I. 



PUMP DIAPHRAGM. 

A new type of pump diaphragm has just been in- 
vented by Mr. Edwin George, Jr., of 28 South Street, 
New York city. 

This diaphragm is made of an upper and lower 




PUMP DIAPHRAGM. 

layer of rubber, between which is an interlining of 
waterproof leather, the whole being firmly cemented 
together. 

Diaphragms have heretofore been made with a cot- 
ton duck interlining, but considerable difficulty has 
been experienced in making such a diaphragm suffi- 
ciently strong to do certain kinds of work, such 
as pumping out trenches filled with water contain- 
ing sand, gravel, or sewerage. The canvas is also 
apt to deteriorate under conditions of usage, thereby 
rendering the diaphragm practically useless in a com- 
paratively short space of time. 

All these difficulties are obviously overcome by the 
use of a rawhide interlining. The leather is prac- 
tically as pliable as the cotton duck, so that the re- 
siliency of the diaphragm is not destroyed. Further- 
more, its tensile strength is much greater than the 
best cotton duck, and being unaffected by water, it 
makes the diaphragm more serviceable, and adds 
greatly to its life. 



WIRE-REELING APPARATUS. 



ODDITIES IN INVENTION. 
Tbouskhh Oreasek. — An Illinois inventor has recent- 
ly devised a novel form of iron for creasing trousers. 
It consists of a pair of rollers mounted upon a pair 
of handles, which are hinged together in the manner of 
a pair of tongs. The device may be heated by a gas jet 
or otherwise, and the garment is then creased by being 
passed between the rollers. The inner ends of the 
rollers are slightly beveled so that no noticeable line 
will be formed between the pressed 
and impressed portions of the 
trousers. One of the handles i 
formed with an arm which extends 
from one of the rollers to the other, 
and is provided with a slot adapted 
to engage the pivot stud of the latter 
roller, thus limiting its movement. 
The arm also serves as a guide to 
limit the extent to which the cloth 
may be inserted between the rollers. 
The principal advantage of this 



device lies in the fact that it may be used for creasing 
the trousers without removing the garment from the 
wearer. 

Simple Rheostat for Electric Lamps. — The desira- 
bility of varying at will the intensity of the light pro- 
duced by an incandescent electric lamp has given rise 
to a great many inventions. One of these, which we 
illustrate herewith, is very simple and not liable to 
get out of order. It consists of a rheostat formed of 
two telescoping tubes. The inner tube, which is 
formed of insulating material, carries the lamp socket. 
The sleeve of the lamp socket extends to the top of the 
inner tube, where it is bent out to make contact with 
the inner wall of the outer tube. The inner tube is 
filled with a quantity of resistance material such, as 
graphite, which rests on the central contact piece of 




SIMPLE RHEOSTAT FOR ELECTRIC LIGHTS. 

the lamp socket, and extending into this graphite is a 
central pin carried by the outer tube, but insulated 
therefrom. When the proper electrical connections 
are made with this pin and with the outer tube, the 
lamp will glow with a brightness depending upon the 
amount of graphite interposed between the pin and 
the central contact in the lamp socket. By means of 
a pinion journaled in the outer tube, which engages a 
rack on the lamp socket sleeve, the inner tube may be 
drawn in or out to any desired extent, thus regulat- 
ing the intensity of the light to a nicety. 

Horseshoe Ice Cheeper. — Illustrated herewith is an 
inexpensive device which can be detachably connected 
to 'a horseshoe-to prevent the horse from slipping upon 
the ice.- The device is so arranged that it can be ad- 
justed to horseshoes of . different sizes. It comprises 
curved side members formed with grooves so that 
they can be fitted .on to the inner edges of the horse- 




HORSESHOE ICE CREEPER. 

shoe. These members carry calks at each end for en- 
gaging the ice. The side members are held in posi- 
tion- by a turnbuckle which is operated to spread them 
apart. Each side member is formed of two sections, 
one of which is threaded into the other, so that they 
can be adjusted to any desired size or form of horse- 
shoe. 

Quick-Acting Wrench. — The wrench shown here- 
with is arranged to permit a rapid adjustment to any 
desired position. The worm which operates on the 
rack to raise or lower the movable jaw is cut away 
at one side, so that it can be turned to clear the rack. 
The jaw can then be adjusted up to any desired posi- 




QUICK-ACTING WRENCH. 

tion, and its hold tightened by bringing the worm again 
into engagement with the rack. To hold the worm, it 
is turned far enough to bring a depression in its upper 
face into register with a spring-pressed pin. The worm 
is normally pressed upward by a disk spring, which 
will yield to permit the worm to turn far enough to 
engage the pin. 




TROUSERS CREASER. 
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Gu.N Siuut. — It is estimated that a(. u distance of 
thirty feet a huntsman should aim his g'm two feet 
in advance of a flying mallard duck, and fc u- feet in 
advance of a teal duck, in order to properly cover the 
bird. To assist the hunter in thus aiming his gun, an 
Iowa inventor has devised the gun sight here illus- 
trated, which may be quickly applied to any shotgun. 
It consists of a pair of curved members, which may 




GUN SIOTT, 

bo (damped lo the barrel of the gun by means of a 
clamping screw. These members each carry an arm 
provided with a number of sights, spaced at suitable 
intervals thereon. The hunter can determine, at a 
glance, which one of these sights it is desirable to use, 
and by keeping the proper sight directly on. the game, 
will be able to Are with great accuracy. 

Sunshade. — A sunshade lias recently been invented, 
which can be carried by a person without interfering 
with the free use of his arms. As shown in the en- 
graving, the sunshade is attached to a wire yoke- 
piece adapted to be fitted over the wearer's shoulders 
and strapped in place. Aside from its pivotal con- 
nection with the two upwardly-projecting arms of the 
yoke-piece, the sunshade is also provided with guy 




SUNSHADE. 

cords which extend through eyes on the yoke-piece. 
By this arrangement the shade may be tilted to any 
desired position, and held by inserting plugs in these 
eyes. This invention will be found useful to travelers 
in tropical countries, as it will provide a good protec- 
tion from the sun's hot rays or from rains without in 
the least encumbering the wearer. 

Improved Decoy cub Wild Bihdh ok Fowls. — Sports- 
men will find interesting a recent invention of a decoy 
for birds, which may be operated from a distance to 
rise and fall and to move the wings, thus giving a life- 
like appearance, and immediately attracting wild birds 
or fowls. The decoy is mounted on a rod which fits 
into the tube provided with a pipe at its lower end, 
whereby the decoy may be anchored. A lug on the 
rod projects from a slot in the tube, and is attached 
to a cord which passes over a pulley at the top of the 
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tube and under a pulley at the bottom. Thence the 
cord passes to the operator, who is concealed. The top 
of the rod, above referred to, passes freely through 
the body of the decoy, and its upper end engages a 
pin attached to the wings, which are hinged to the 
main body of the decoy. Now, when the operator 
draws upon the cord, the rod will be raised, lifting the 
pin and causing the wings to move in a very life-like 
manner. On further drawing the cord, a pin 
on the rod is brought into contact with the 
lower side of the decoy, lifting the decoy 
bodily from the water. 

Bathtub for Invalids. — It is sometimes a 
very difficult matter to lift an invalid or a 
decrepit person into or out of a bathtub of 
the usual type. A New York woman has in- 
vented a new type of bathtub particularly 
adapted to overcome this difficulty. The tub 
is provided with a water-tight door at one end, which 
may be opened to afford entrance to or exit from the 
tub. The tub is formed with double walls between 
which the water is first let in and brought to the proper 
degree of temperature. After the person has entered 
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BATHTUB FOE INVALIDS. 



the tub the door is closed and the water is admitted 
through a large opening in the bottom of the tub. 

Policeman's Mace. — In certain emergencies it would 
be of decided advantage to a policeman if he could 
carry a revolver ready for instant use, without dis- 
closing the fact that he was armed with anything 
more than the ordinary mace. For such emergencies, 
a Chicago inventor has devised the combined mace 
and revolver, which we illustrate herewith. The 
mace, which is of ordinary appearance, comprises a 




POLICEMAN'S MACE AND REVOLVER COMBINED, 

handle portion and a club portion, which are screwed 
together. The handle carries a hammer or trigger 
mechanism, and when desired the handle and club 
may be separated and a revolver cylinder applied be- 
tween them, thus converting the mace into a revolver. 
However, the revolver cylinder on the club is incon- 
spicuous, and will not be observed except on close 
scrutiny. 



Brief Notes Concerning Patents, 

According to the Washington Star elaborate tests of 
considerable scientific value have been made in 
the Potomac River of a continuous sounding machine, 
by which a profile can be made of the river 
bottom. The value of such a machine will be 
apparent to almost anyone. The present method 
of performing this operation is by "heaving the 
lead," which time-honored process is necessarily 
crude and incomplete. It has the disadvantage that be- 
tween two points where a sounding may have been 
made, there may be quite a considerable obstruction 
in the shape of a rock or some sunken piece of wreck- 



age, capable of doing 
a craft striking it. 
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IMPROVED DECOY FOR WILD BIRDS OR FOWLS. 



serious damage to the bottom of 
The device referred to consists 
of the graduated rod about 
thirty feet in length, run- 
ning freely up and down and 
adjusted to the side of a 
launch or any character of 
bolt. This is approximately 
perpendicular to the water, 
and terminates at the bottom 
in a wheel of sufficient weight 
to insure contact with the 
bottom at any speed other- 
wise suitable for sounding. 
By proper adjustment the 
rod is compelled to roll along 
on the bottom while main- 
taining its vertical position, 
and this is extremely sensi- 
tive to any change whatever 
in the profile of the bottom 
of Hie river at the point of 
the boat's passage. At the 



test referred to, the device indicated at one point an 
obstruction which could hardly have been of greater 
proportions than a barrel half covered in the mud of 
the river bottom. The device is the patent of a young 
Marylander now resident in Washington. 

Many new thrills and novel sensations are being 
experienced by the guests at the St. Louis Exposition, 
and a company has undertaken to put up the great 
American refreshment, ice cream, in the most novel 
and convenient form which has ever been devised. 
This company utilizes the collapsible tube in which 
paint has been so long sold for the use ot art- 
ists. This tube was used first for this purpose, 
and later came into favor for tooth-paste, some forms 
of soap, and similar commodities. The inventor 
is of the opinion that this invention will appeal to the 
great majority of visitors to the Fair, for the reason 
that it will be a time-saver. 

A vestibuled cattle train is the invention of W. A. 
Buckner, of Cleburne, Texas. This is a device to 
facilitate the loading and unloading of cattle being 
shipped alive, and also to provide means by which 
the cattle may be separated or treated in case of acci- 
dent or sickness if necessary without the necessity of 
stopping the train. The arrangement is a very sim- 
ple one, merely calling for the construction of double 
doors at each end of the car and a folding platform. 
As the doors are opened and the platform extended 
and held in this position by means of hooks, the vesti- 
bule is formed, and thus the cattle can he driven in 
at one end, and may pass the whole length of the 
train. As each car is filled, the end doors are closed 
and the cattle allowed to fill the next one. hi this 
manner the train is loaded very rapidly. 

One of the trials of the brickmaker is the loss occa- 
sioned sometimes by the destruction of the cubes of 
clay which are in the course of drying, preparatory 
to being burned. It is said that a year ago, during 
the prevalence of some unusual floods, the brick- 
making companies along the Hackensack River lost, 
$10,000 in this manner. A system by which this is 
entirely overcome has been worked out by II. H. 
Walsh, who is a brickmaker and a member of the 
North Jersey Brick Company at Carlstadt, N. .1. He 
has arranged at the works named a continuous drying 
plant, into which the bricks are placed in lots of fifteen 
hundred at a time. The bricks are carried along on 
an endless chain, slowly progressing through the cham- 
ber from one end to the other. The moisture in this 
manner is quickly driven from the green bricks, and 
when they emerge they are ready for the burning 
kiln. This drying chamber is operated in a very 
economical manner, for the reason that the heat is 
supplied by the exhaust from the boiler. 

Despite the fact that in the course of the past two 
years a number of labor-saving devices have been in- 
troduced into the glass factory of Ball Brothers in 
Muncie, Ind., there are to-day more men employed in 
the establishment than ever before. Most of the in- 
ventions which have been lately installed in this plant 
are the vork of one of its employes, Albert Bingham, 
who has b flen exceedingly energetic in devising im- 
provements l.y which manual labor has been supplant- 
ed by machinery. An automatic cut-off attachment 
which this gentleman is responsible for was given a 
test a few weeks ago, ant. its initial operation was 
pronounced a success from every standpoint. By its 
use, all the work now done by the "pressers" and "set- 
up boys" will be performed in an entirely satisfactory 
manner, and the services of these hands dispensed 
with. This means, in this particular case, nearly one 
hundred employes. A year ago, a similar innovation 
was put into service in this establishment, and a like 
saving of labor effected; but as stated above, these in- 
troductions did not result in actually cutting down the 
pay roll, for the business of the concern has been so 
great that additional employes have been taken on from 
time to time, to enable the firm to keep abreast of the 
orders. 

William Jennings Holman. who was well known in 
scientific and mechanical circles, died recently at his 
home in Minneapolis, Minn., at the advanced age of 
eighty-four years. He had done a number of things 
which have been the means of attracting public notice 
to himself, but nothing did this more successfully than 
the invention and construction of the Holman locomo- 
tive speed truck, which has been experimented with 
by several railroads. The merits of this invention 
have been the subject of much discussion, but the 
device never worked its way into any great popularity. 
Mr. Holman led a remarkably active career, and only 
a week before his death submitted to the Baldwin 
Company in Philadelphia the drawings of a locomotive 
improvement which he had recently invented. He 
built the old Peru & Indianapolis Railroad, which was 
the first line in the State of Indiana, and which was 
constructed in the early fifties, and he occupied the 
chair as president of the company for a number O'f 
years. He also figured in the discovery of the South 
Park gold fields in the southern part of Colorado. 
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Legal Notes. 



The Rotaky Disk Plow in Court. — Rotary disk 
plows, although they have been the subject of inven- 
tion for twenty-five years or longer, have only quite 
recently come into extensive use. They have come in 
the wake of disk harrows as cultivators of the soil. 
These plows, as they have been usually con- 
structed, consisted of a frame, generally carried 
on wheels, in which was located a large con- 
cave disk, one or more, of iron or steel, hav- 
ing an edge on its periphery, and revolving on an 
axle at its center. The vertical plane of the edge of 
the disk was, in the usual form, perpendicular to the 
frame and to the soil, but the horizontal plane was 
turned at an angle to the line of draft, so that when 
the disk was let down and the machine was moved 
forward the disk would enter the soil at the same 
angle to the line movement, and, revolving, would 
turn out on its concave side a furrow of the earth 
scraped out by the edge of the disk, the area of earth 
moved corresponding with the angle at which the disk 
was set and the depth to which it entered the soil. 
Provision was made for raising and lowering the disk 
in the frame or with the frame, and for counteracting 
the sidewise pressure produced by the movement of 
the earth on the concave side of the disk, as by the 
use of sharp-edged wheels entering the soil and run- 
ning parallel to the line of draft, or by staggered 
wheels inclining inwardly at the bottom. When more 
than one of such disks were used they were sometimes 
set one a little forward of another, and on parallel 
lines, so as to operate on strips of the soil after the 
fashion of what are known as gang plows. 

Certain objections had been found in such former, 
constructions of these plows which tended to defeat 
their usefulness and prevented their coming into gen- 
eral use, notably these two: The disk, running in the 
ground with a perpendicular plane, simply scraped 
out the soil instead of plowing it, and left the soil in 
the bottom of the furrow compacted by the scraping; 
and, secondly, that in order to compel the disk to 
enter the soil properly it was necessary to carry a con- 
siderable weight upon it, which was dead weight, and 
much increased the motive power required to operate 
the machine. Some of the most recent patents show 
columns of extra weights located above the disk to 
effect the purpose. The principal object of Hardy's 
invention, the subject of patent No. 556,972, is found 
in his conception of means for overcoming the defects 
above stated, though he also stated a purpose "to so 
arrange the landside wheel relatively to the plowing 
disk that it shall form a pivoted support by which the 
plow may be turned easily at the corner or end of 
the furrow." That patent was made the subject of a 
suit brought by Sanders v. Hancock (128 Fed. Rep. 
424). 

His main purpose Hardy accomplished by removing 
the dead weight hitherto found necessary to drive the 
disk into the ground, and turning the upper edge of 
the disk to a backward inclination, so that in opera- 
tion it would stand not only at a horizontal angle to 
the line of draft, but also at an angle to the perpen- 
dicular plane of its former position. The results of 
this change were important. The cutting edge of the 
disk in its lower forward section would enter the 
ground at an angle more acute, the tendency of which 
would be to give the disk a dip or "lead" under the 
soil instead of rolling over it. This dispensed with 
the weight theretofore put into or upon the machine to 
impel the disk into the soil. The soil when cut up 
from below would slide upward and off the concave of 
the disk in much the same manner as it slides on 
the moldboard of the common plow, instead of being 
scraped and crowded off. Both of these features — the 
lightening of the load and the relief of the obstruc- 
tion to the movement of the earth in front of the disk 
— would, of course, diminish the motive power re- 
quired for the operation. Moreover, the compaction 
of the bottom of the furrow would be avoided, for the 
new angle of inclination which Hardy's invention con- 
templates could be so adjusted that the disk would not 
be riding upon the bottom of the furrow and dragging 
over it, but would be lifting off its furrow from the 
moment it is severed by its cutting edge. After the 
introduction of this improvement the use of these 
plows rapidly increased, and they were accorded pub- 
lic favor. 

The second claim of the patent, which was the only 
one involved in the suit above mentioned, reads as fol- 
lows: 

"(2) In a rotary plow, the combination with a plow- 
beam, of a box-bearing arranged on the plow-beam, an 
axle rotatable in the box-bearing, a plowing disk secured 
to the said axle, rotated solely by the natural draft 
thereof and the friction of the soil, set diagonally to 
the line of draft and inclined out of a vertical plane 
for cutting the furrow, and turning the soil therefrom, 
a furrow wheel mounted on an axle at the same side 



of the plow-beam as the plowing disk and arranged 
in advance thereof, an arm pivoted to the rear portion 
of the plow-beam and provided with a caster-wheel 
arranged in the rear of the plowing disk, and a stop 
device for limiting the swinging motion in one direc- 
tion of the afm carrying the caster-wheel, said furrow 
wheel and caster wheel being inclined for resisting 
the side pressure of the plowing disk, substantially as 
described." 

In its physical aspects the change in the position of 
the disk by Hardy does not seem large, but it was an 
important one, and contributed much to the final suc- 
cess of these plows. 

But this would seem to follow from the shape of the 
cutting rings, which are very concave. 

A patent to Niles, issued in 1882, for "improve- 
ments in revolving plows" (so called, but, in fact, re- 
volving harrows), shows the disks set not only at an 
angle to the line of draft, but also at an inclination 
backward from the vertical. He describes as his pre- 
ferred form a disk having a flat working face. But 
he says, "if it is desired, the disks may be made some- 
what dishing, in which case a better moldboard effect 
will be produced" than with ordinary disks. And he 
further says: 

"Now, when the machine adjusted in this way is 
drawn forward, this double inclination of the disks 
will cause them not only to cut into the ground, as 
shown, but also to turn it over, instead of crowding or 
scraping it outward from the working face of the disk 
in the ordinary way — that is, the portion of the disk 
back of the point or cut will have a moldboard action 
on account of the inclination downward of its axis of 
rotation. This moldboard action, whereby the soil is 
turned in furrows, is obtained to a greater or less de- 
gree by changing the angle of inclination of the shaft 
to the line of progression. . . As the shafts are 

inclined backward more and more, the disks cut 
deeper, and turn the soil over more completely." 

It is difficult to distinguish this from Hardy's con- 
ception, said the court in deciding the case. It is true 
it is found in a slightly different kind of machine. 
But they belong to the same family — a very kindred 
art. The court thought there was no patentable 
novelty in Hardy's principal idea, that of the peculiar 
position of his disk. If it had been new, there could 
be no doubt it would have made his combinations new 
and patentable. 



What Constitutes Infringement. — The case of the 
Bullock Electric Manufacturing Company vs. the West- 
inghouse Manufacturing Company (129 Fed. Rep. 105) 
brings out a phase of the question of infringement 
that may be helpful to inventors who are not fully 
versed in patent law. The facts of the case are briefly 
these: A preliminary injunction was granted restrain- 
ing the defendant in an infringement suit from "the 
making, using, or selling of any apparatus embodying 
the inventions recited or specified" in the case of three 
patents. The first two covered combinations of me- 
chanical elements, one element in each being a motor 
which operated by the method of the third patent, cov- 
ering such method alone. During the suit defendant 
made and shipped the motor of the patent to a cus- 
tomer in Canada, with the expectation and intent that 
it would there be used in the devices of the combina- 
tion claims of the first two patents and in the practice 
of the method covered by the third patent. The court 
held that the defendant was not chargeable with in- 
fringement nor guilty of a violation of the injunction. 
The grounds of the decision are these: The making 
or selling of a single element of the combination is 
not an infringement of the patent covering the com- 
bination, and not the elements separately; the making 
or selling of a machine adapted to practise the 
method of the third patent was not an infringement of 
the patent; and the use of the patented combinations 
or the practice of patented methods in Canada was 
not an infringement of the United States patents, and 
consequently defendant was not chargeable with con- 
tributory infringement. 



Exceptional Commercial Success as a Plea for 
Novelty. — The Ferry patent, No. 574,894, forms the 
subject of an infringement suit recently decided in the 
Circuit Court for the Southern District of New York 
(Ferry vs. Waring Hat Manufacturing Company, 129 
Fed. Rep. 389), in which Judge Lacombe handed down 
an instructive opinion. 

The patent in question relates to what are known 
as hat packing rings or stays. The manufacturers of 
hats ship these articles in tall boxes, each containing 
several hats. To keep the hats separate, so that they 
will not rub against one another, hat packing rings 
are employed. For many years packing rings of 
various forms have been in use. Any plain strip of 
pasteboard of suitable width, curved to conform to 
the contour of the hats, might be employed for the 
purpose. Obviously, however, the sharp or rough edge 
of a piece of pasteboard would chafe the hats wherever 
it came in contact with them. Prior to the granting 



of Ferry's patent, various expedients had been adopti 
to overcome this difficulty. Strips of paper were pasted 
over the law edges of the cardboard; or they were 
bound with flannel or other soft material; or the 
edges were broken over so that they stood at an angle 
with the body of the strip, forming a flange or broader 
strip upon which the hat could rest. 

Ferry applied for a patent in 1880, which was issued 
in 1891, covering a ring of a rigid cylindrical shape, 
to contain the hat crown, the edges of this rin;; being 
curled outwardly so as to present a perfectly smooth, 
unbroken surface for contact with the crown and 
brim of the hat. 

To use the words of Judge Lacombe, "The evidence 
establishes with a conclusiveness rarely found in 
patent suits, that the advance from Ferry's patent of 
1891 to the one in suit has produced a marked saving 
in the cost of manufacture and in the amount of waste, 
and has vastly enlarged the output field of the manu- 
facturer. The earlier rings had to be completed as 
rings before shipment; that is, the ends had to be 
fastened together, or the edges would uncurl. Then, 
since freight' is regulated to some extent by the size 
of the package, the manufacturer could supply only 
his immediate neighborhood. The device of the patent 
may be 'nested' and shipped to remote places, each 
ring to be there fastened by insertion when put into 
use." 

In view of this evidence, the court granted an in- 
junction and an accounting to the complainant. 



Phosphate Baking Powdei: Decision. — The United 
States Circuit Court of Appeals in New York has re- 
cently rendered a decision sustaining the patent of 
C. A. Catlin, assignor of the Rumford Chemical Works, 
covering the use of coarse or granular phosphate in 
baking preparations. 

The facts appear to be that formerly the phosphatie 
material was in a finely powdered condition, and that 
the baking powder made therewith rapidly deterio- 
rated. To overcome this difficulty, Catlin used the 
phosphatie material in a coarse or granular condition. 

The vital question was: Did the substitution of 
the coarse for the fine material constitute an inven- 
tion? which the court answers affirmatively. In de- 
ciding the case, the court defined the difference be- 
tween the phosphate previously used and that covered 
by the patent as follows: "The former was essentially 
free from granular (coarse) phosphatie material; the 
latter is essentially free from pulverulent (fine) phos- 
phatie material. A percentage of coarse particles was 
found in the former, and a percentage of fine particles 
is found in the latter, but the predominating character- 
istics are that the former was essentially fine and the 
latter essentially granular." 



Presumption from Grant of Patent. — The case of 
the American Soda Fountain Company against Sample 
(130 Fed. Rep. 145) involved the validity and infringe- 
ment of the Sample patent (No. 498,962) for a draft 
tube for soda fountains. The special feature of the 
claims involved was the subdivision of a tube extend- 
ing from the valve into branches, so as to reduce the 
pressure when it is desired to use the soft stream in 
filling a glass. These claims were held void for lack 
of patentable novelty in view of the prior art, especially 
in view of the Clark patent and the Fergus patent of 
1872. 

In deciding the case the court stated that the fact of 
the file wrapper's disclosing the granting of a patent 
as applied for, without any reference, does not add 
force to the presumption of novelty arising from the 
grant, but rather to the contrary, where there were 
prior patents for devices in the same art, which are 
obviously closely analogous to that described in the 
application. 



The United States Circuit Court for the Southern 
District of New York has granted a perpetual injunc- 
tion to Alexander von Faber-Castell, the sole surviving 
member of the copartnership of A. W. Faber, against 
John Eberhard Faber, enjoining him from using the 
name Faber alone as applied to pencils and stationer's 
rubber goods, and from using the name Faber Pencil 
Company or E. Faber Pencil Company. The injunction 
furthermore restrains the making, selling, and adver- 
tising of any lead pencils in which the Faber, or Faber 
Pencil Company, or E. Faber Pencil Company appears. 
The Court, however, permits the use of the name Faber 
when prefixed by "Eberhard" or "John E." or "J. 
Eberhard." The usual accounting is also granted, 
whereby the plaintiff is enabled to collect the profits 
which have accrued to John Eberhard Faber through 
the wrongful use of the name Faber. 

An inventor, in claiming a combination of certain 
elements, is not confined to the particular form of de- 
vice of either of them described in the specifications, 
but is entitled to anything of Ihe same general char- 
acter which is a mechanical equivalent. 
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.ECENTIY PATENTED INVENTIONS. 
Electrical Devices. 

WATEEPHOOE 7 KNTKANCK - HCSIIING 
FOR WIRES. — W. B. Hopkins, Providence, 
It. r. In this patent the invention relates to 
a device for running wires into buildings and 
closed spaces of various kinds without the pos- 
sibility of water entering the conduits. The 
improvement also serves to prevent the abra- 
sion of the wires and is provided with means 
whereby it may be readily mounted upon poles, 
buildings, etc., whereby the wires may be read- 
ily placed in position. 

TOOL FOR INSERTING WIRES IN 
SLEEVES.— II. Bl-l.H mcTTE, Troy, N. Y. The 
invention pertains particularly to devices for 
use in forcing electric wires, such as trolley- 
wires, into coupling-sleeves, an object being to 
provide a tool for this purpose that will be 
simple in construction, inexpensive, and by 
means of which the wire ends may be easily 
inserted. 



Of Interest to Farmers. 

PLANTING ATTACHMENTS FOR PLOWS. 
— I). Gordon, Dallas, Texas. The purpose of 
this inventor is to provide a beam having ad- 
justable supporting-wheels capable of being 
raised and lowered to bring the driving-wheels 
into engagement with the ground or raise them 
from it and to provide means for independent- 
ly raising and lowering the driving-wheels to 
permit the plowshare to enter the ground more 
or less deeply and also to provide a simple 
driving connection between the driving-wheels 
and 1 lie seed-distributing device employed for 
planting. 

POTATO-SORTER.— 0. P. ILuxock, Matti- 
;urk, N. Y. In this instance the aim of the 
invention is the provision of a new and im- 
proved sorter which is simple and durable in 
{•(instruction, very effective in operation, and 
arranged to sort the large potatoes from the 
smaller ones and to separate the dirt from the 
large potatoes. 

STOCK-WATERING DEVICE. — F. C. 
Mijod, Ellisgrove, 111. The object in this case 
is to provide an improved device arranged to 
pump water to a trough or like receptacle 
through the agency of the animal stepping up 
to the trough to drink. After drinking, the re- 
maining water in the trough is automatically 
discharged, so that each animal receives its 
own fresh-water supply in the trough. 



Of General Interest. 

COASTING DEVICE.— W. F. Clark and P. 
T. I'ekkault, North Adams, Mass. This device 
is especially adapted for the use of children. 
Upon ihe upper end of a standard, rising from 
a riumer, a seat is carried. Placed upon the 
seat the rider grasps the sides, raises the shoes 
from the snow and slides upon the runner, 
maintaining a balance in a vertical position. 
Wear and tear upon shoes is largeiy saved by 
not touching them to the snow during coasting. 
It is possible to readily turn or to dismount 
to avoid collision. 

CAMERA-SUPPORT.— M. Gkaf, Tuckahoe, 
N. Y. The purpose here is to provide details 
of construction for a support which are prac- 
tical and inexpensive, affording convenient 
means for quickly and reliably adjusting parts 
of the same to spread apart and hold the legs 
of a tripod at a desired degree of divergence 
and also enable the accurate adjustment of de- 
tails for elevating, depressing, or leveling the 
body of the camera as may be necessary for its 
proper use. 

DRAWING INSTRUMENT.- E. S. JOHNSON, 
Lincoln, Neb. This instrument is capable of 
use for drawing ellipses and circles of various 
sizes, and ellipses of all shapes and sizes 
within the limits prescribed by the length 
of the body piece, which can be made 
in sizes to suit needs, so that it can be 
used for drawing semicircles of any radius by 
the expedient of setting the two slides in con- 
tact at their contiguous edges, which brings 
the two points of attachment of the flexible 
connection into substantial coincidence. This 
connection adjusts in length at a projection 
through instrumentality of a spring and bar. 

BRIDLE-HIT.— C. C. Kino, Little Rock, 
Ark. This invention is in the nature of a bridle- 
bit for kicking, balking, or runaway horses; 
and it consists in the construction and arrange- 
ment of parts of the device whereby an extreme 
tension put upon the reins is made to so adjust 
the parts of the bit as to pinch and close the 
nostrils of the horse, and by cutting off his sup- 
ply of air reduce him to subjection. 

CHEEK-PLUMPER. Olive L. Mayes, 
Evanston, YVyo. In this patent the invention 
has reference to toilet articles for personal 
wear; and it consists of a packer or plumper 
for tilling out the hollow of each cheek of the 
human face, thereby improving the personal 
appearance of the wearer under conditions the 
most comfortable. 

SHIRT-WAIST HOLDER AND SKIRT-SUP- 
PORTER. — Fanny K. Ottenheimer, New 
York, N. Y. The purpose in this instance is 
to provide a very simple, economic, and read- 
ily-applicable device which may be made inde- 
pendent of the shirt-waist and removably at- 
tached thereto and which may be detachably 
connected directly to the shirt-waist so that 
tile device may be quickly and conveniently 
disconnected from the shirt-waist, enabling the 
latter to be laundered without obstruction. 



TYPE - CARRIER FOR CYLINDER 

PRESSES. C. S. Rosin, Tacoma, Wash. 'This 

improvement pertains to presses employed for 
printing wooden boxes and the like ; and the ob- 
ject is to provide a carrier arranged with mov- 
able types, leads, spaces, border-bars, etc., to 
allow convenient changing of the subject-mat- 
ter to be printed and to permit readily setting 
up the matter and attaching the carrier to the 
cylinder of the press. 

DEVICE FOR DRYING THE HAIR. — Lil- 
lian Swain, New York, N. Y. This collapsible 
device has means for attachment to the shoul- 
ders and chest, the body portion being in the 
shape of one or more horizontal bows of a non- 
corrosive material and arranged when the de- 
vice is upon the person to support the hair, 
spread, and hold it out from the point of junc- 
ture of the neck with the head, completely 
freeing the neck and permitting free passage 
of air around the neck and through the hair. 
The hair dries rapidly and uniformly, and the 
garments are protected from drippings. 

CABINET.— D. J. Sweet, Pittsfleld, Mass. 
Mr. Sweet's invention pertains to improve- 
ments in cabinets particularly adapted for 
holding envelops containing the pay of work- 
men in business establishments, an object being 
to provide a very simple and convenient means 
for assembling and delivering the wages of 
employes. 

SUSPENDERS. — I. Wechslbk, New York, 
N. Y. The invention refers particularly to im- 
provements in devices for attaching suspender- 
ends to the main straps or webs, the object be- 
ing to provide an inexpensive attaching device 
so arranged that the button-engaging ends will 
yield with the swinging motion during the 
movements of the wearer's body, thus not only 
relieving strain on the suspenders, but reliev- 
ing pressure on the shoulders. 



Heating and Lighting. 

COMBINED CRUCIBLE AND PREHEATER. 
— J. A. Auiterle, Indianapolis, Ind. In this 
patent the invention relates to crucibles and to 
apparatus used in connection therewith. Mr. 
Aupperle's more particular object in carrying 
out the improvement being to produce a pre- 
heater in combination with a certain type of 
crucible in which said preheater is supplied 
with purified air. 

INCANDESCENT HYDROCARBON -LAMP.— 
S. Grant and T. L. Stewart, Portland, Ore. 
The invention relates to improvements in lamps 
with a retort-vaporizer constructed to return 
the hydrocarbon-vapor to a point below fuel- 
inlet and on same side of lamp on which fuel- 
inlet is located, the feed-tube leading into a 
canopy and the feed-tube and the jet-tube being 
in the shape of a V, and both of said tubes 
being straight, or nearly so, so as to enable 
one to easily clean both of said tubes and to 
insert and renew the wire-gauze or other pack- 
ing when needed. 

BURNER.— A. G. Kaufman, New York, N. 
Y. In this patent the invention has reference 
to Bunsen burners ; and its object is the pro- 
vision of a new and improved burner which is 
simple and durable in construction and ar- 
ranged to produce an exceedingly powerful 
heating-flame with a comparatively small 
amount of gas. The device may be utilized for 
various purposes ; for instance it may be ar- 
ranged as a soldering-iron. 



examplo, and for frictional binding and locking 
engagement with a side rail of the upper sash, 
so that the two sashes may be locked together, 
though opened at the top and bottom to any 
desired extent. A further purpose is to con- 
struct the device so that either sash may be 
independently operated and so that, further, 
when the two sashes have been closed in the 
window frame the device will automatically act 
to lock and secure the sashes in their closed po- 
sition. 



Railways and Their Accessories. 

APPARATUS FOR LOADING GRAIN- 
CARS. — E. L. Adams and A. C. Adams, Edgar, 
Neb. The purpose of the inventors is to pro- 
vide a simple, durable, and economic form of 
apparatus especially adapted for loading grain 
into cars and to so construct the supply-head 
of the apparatus that the grain can be directed 
to any point in a car, so as to produce an auto- 
matic leveling of the grain and obviate the 
usual manual labor required for such purpose. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal Wants. 



Household Utilities. 

COMBINATIONAL CHAIR. — D. IIoecke, 
New York, N. Y. This portable chair may be 
readily folded and admits of a considerable va- 
riety of uses. It can be adjusted into quite a 
number of different positions, so that its gen- 
eral purpose may be changed by gradations, 
thereby being able to serve as a couch or an 
ordinary rocking-chair, or it may partake tc 
some extent of the characteristics of both a 
rocking-chair and a couch. 

S1NK-STKAINER.--IL C. Uwuenck, Salt 
Lake City, Utah. The objects of this invention 
are to provide a strainer which shall be capa- 
ble of application to any sink, which requires 
no change of the pipes in order to put it in 
place, which can be easily removed for clean- 
ing purposes, and which can be manufactured 
at very small expense and be thoroughly effi- 
cient to accomplish the desired objects. 

FLAT-IRON HEATER.— W. J. Le Bakron, 
Barre, Vt In this patent the invention refers 
to means for temporarily incasing a plurality 
of flat-irons used for laundry purposes while 
they are subjected to heat radiating from the 
top of a stove, and has for its object to provide 
novel details of construction for a flat-iron 
heater which adapt it for very effective service 
and afford a neat, compact and inexpensive de- 
vice. 

MACHINE FOR SHAPING SAW-TEETH.— 
J. McMaster and D. D. McMastes, Seattle. 
Wash. The invention relates to a machine for 
shaping saw-teeth, and more particularly to a 
type of machine especially suitable for shaping 
the teeth of circular saws while in motion. 
The invention permits of quite a number of 
adjustments. Files may be adjusted so that 
the saw-teeth are rendered uniform in length 
and thickness. The operation may be readily 
performed after the teeth have been swaged 
for sharpening. 

WINDOW CONTROLLER AND LOCK.— G. 
McDowell, New York, N. Y. The purpose 
here is to provide a device adapted for attach- 
ment to the meeting-rail of the lower sash, for 1 



READ THIS COLUMN CAREFULLY —You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every ease it is neces- 
sary to give the number of the inquiry. 
WtJIVIV <fc CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 598'.£.— Eor manufacturers of hy- 
drauliccement. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 5983.— For a small, hand self-feeding 
printing press. 

For logging engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 5984.— For manufacturers of glass- 
making machinery. 

" L". S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 5985.— For a firm to get out souvenir 
postal cards from negatives. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 5986.— For a machine for making 
cider by diffusion. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 5987.— For manufacturers of arti- 
ficial ice-making apparatus, using compressed air only. 

If it is a paper tube we can supply it. Textile Tube 
Company, Fall River, Mass. 

Inquiry No. 5988.— For makers of knife, pocket 
and butcher blades. 

Wanted.— Addresses of importers and consumers of 
bamboo. D. F. MitcheiJ, Jacksonville, Fla. 

Inquiry No. 5989.— For makers of flash steam 
boilers, also of nigh-speed, single-acting launch en- 
gines. 

Sawmill machinery and outfits manufactured by the 
I^ane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 5990.— For manufacturers of novel- 
ties and labor-saving devices, also of chemical pro- 
ducts. 

Special Machinery to order, manufacturing, metal 
stampings, etc., Brickner Machine Co., Tiffin, Ohio. 

Inquiry No. 5991.— For information on all kinds 
of cement work. 1 

American inventions negotiated in Europe. Wenzel 
& Hamburger, Equitable Building, Berlin, Germary. 

Inquiry No. 599!i.— For makers of hydraulic cider 
presses. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergna Machine Company 
Foot of East 138th Street, New York. 

Inquiry No. 5993.— For manufacturers of gilson- 
ite and elaterite for adulterating india rubber. 

Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry No. 5994.— For manufacturers of metal 

broom holders. 

Sheet metal, any kind, cut. formed any shape. Die 
making, wire tormii.g, embossing, lettering, stamping, 
punching. Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No. 5995.— For an outfit of vats, gener- 
ators, etc., for making vinegar. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 5996.— For the manufacturer of the 
writing telegraph. 

Two patents for sale. Supply tanks for water service, 
No. 195,662. Valve, a cut-off, for supply tanks, No. 
737,941. Can furnish some valves, cut-off, in working 
order. P. J. Lotthauser, Clarendon, Texas. 

Inquiry No. 5997.— For makers of small water 
motors for operating f ans, also for makers of fans. 

flSfSend for newand complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

Inquiry No. 5998.— For manufacturers of domes- 
tic cold mangles. 

English and European Market for American Manu- 
factures.— W, & R. Leggott, Limited, East Parade, Brad- 
ford, England, is in remarkably good position for hand- 
ling any article connected with builaing trade, and will 
be gfad to act as agent for American firms. Please 
communicate. 

Inquiry No. 5999.— For manufacturers of storage 
tanks for compressed air. 

"Agents' Guide," New York. Puts you in contact 
with mail order merchants and hustling agents 
throughout the world. Circulation international. Ex- 
plains mailorder business. Rare opportunity to mar- 
ket new goods speedilyjor cash. 32 pages monthly. Sub- 
scription, twelve months, 50 c. Samples 10 c None free. 

Inquiry No. 6000.— For parties to manufacture 
a spring for developing- power. 

Inquiry No. 6001 .-For dealers in sperm, lard and 1 
cottonseed oils. I 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americp.n Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9459) B. G. S. asks: What is meant 
by cutting lines of magnetic force? A. To 
answer your inquiries, which really cover al- 
most the entire field of electrical science, we 
will begin with the last, which should have 
been first. We recommend and can furnish 
you with Swoope's "Lessons in Practical 
Electricity," price $2, by the study of which 
all the questions which you ask will be an- 
swered and many others which you will need 
to know before you will be an intelligent 
worker in electrical work. 1. Lines of mag- 
netic force (Swoope, page 14) are a very use- 
ful invention to express the strength of a 
place in the region affected by a magnet. A 
certain magnetic strength is said to be equal 
to 1 line of force, because a magnet pole 
would be pulled there with a certain force. 
1,000 lines mean 1,000 times the pull on a 
magnet of the same strength. The strength 
of all magnets is represented by these lines. 
They are not real lines, any more than the 
equator of the earth is a real line ; they are 
a very convenient invention to express mag- 
netic force. When a coil or piece of wire 
passes through a place affected by a magnet 
the wire is said to cut the lines of force of that 
magnet. 2. Which are the positive and nega- 
tive poles of a zinc and carbon cell 'I A. 
The end of the zinc which projects out of a 
battery cell is the negative pole, and the end 
of the carbon which projects out of the cell 
is the positive pole of the cell. (Swoope, page 
54.) 3. Why does a current have to flow back 
to a cell again? That is, why does not one 
wire do just as well as two — one wire having 
both ends split for contact? A. A connec- 
tion of the plates outside of the liquid of a 
cell is necessary to produce electricity in the 
cell by chemical action of tht, liquid on the 
zinc plate or rod in the liquid. Why this Is 
so is not easy of explanation, nor is it neces- 
sary to know the reason, in order to know 
the fact. 4. How do you attach a wire, and of 
which pole from a battery to charge a Leyden 
jar? A. You cannot charge a Leyden jar 
from a chemical battery of cells unless you 
have many thousands of cells connected in 
series. Then you would connect the positive 
pole to one coating of the jar and the other 
coating to the negative pole of the battery 
and the jar would be charged. There is not 
electrical pressure enough in a few cells to 
drive electricity into a Leyden jar so as to pro- 
duce a spark from the jar. 5- If a thick 
copper wire carries electricity easier and with 
less resistance than a thin one, why are thin 
ones used for bell work? A. Thin wires are 
used for bell work because they cost much 
less than thick ones and will do the work 
just as well by using some more cells on the 
line. The reason for using thin wires instead 
of thicker ones in any place is one of cost. 
It is cheaper to furnish battery than to pay 
for copper. But very thin wires are not used 
for bell work. They would require too many 
cells for economy. A balance is struck by 
using a wire about No. IS, not too thin nor 
too thick. 6. If two wires are heavily charged, 
that is dangerous to touch, how could an arc 
or incandescent lamp be connected to same 
without shutting off current and without get- 
ting a shock ? A. If wires are carrying a 
heavy current it is not possible to touch them 
without danger of shock. Wiremen wear rub- 
ber gloves, and use rubber handled nippers 
for such work. 7. How can a person without 
any knowledge whatever of electricity know 
which wires are dangerous and which are not? 
A. No one with or without knowledge of elec- 
tricity can tell whether a wire is safe by 
looking at it simply. 8. If street railway 
rails are connected by copper wires at the 
joints, with feed wire suspended above the 
street and also another small wire above each 
feed wire, which takes the return current 
back to the power house — the wire above the 
feed wire, or the rails ; and if not the rails, 
why are the joints of rails connected by copper 
wires? A. The small wires above the trolley 
wire of a street railway line are for the pur- 
pose of preventing any outside wire which may 
happen to fall upon the line, from striking 
the trolley wire. They carry no electricity. 
The rails carry the return current through the 
wires which connect them. 0. What is meant 
by induction ? A. Induction (Swoope, page 
293) is the influence a wire carrying a current 



204 



Scientific American 



September 17, 1904. 



has to produce another current in other wires 
in its neighborhood. By it all dynamos gen 
erate their currents ; all induction coils pro 
duce their effects. The action is by means of 
the lines of magnetic force which was the sub- 
ject of question 1. 10. If a wire gets over- 
charged why does it get heated, and what 
causes it? A. All wires are heated which carry 
an electric current. More current, more heat. 
A wire resists the flow of electricity through 
it, and the force necessary to push the elec- 
tricity through a wire heats the wire. 11 
A live wire 150 feet long has two other wires 
connected to it, each 50 feet long and 50 feet 
apart, and each in opposite directions to each 
other ; each wire has four lamps, and last 50 
feet of wire has also four lamps ; lamps all the 
same and the same distance apart. Which 
lamps get the most power — the ones nearest 
the source of power, and if not, why? Kindly 
explain in full. A. The lamps nearest the 
source of current get the most current and 
are brighter than those further away. The 
mode of wiring shown in your diagram is for 
the purpose of equalizing the distances as 
much as possible. Swoope, page 426, gives 
some instruction about this. 12. Why does 
an alternating current flow in one direction 
and then in another or opposite direction ; and 
when lamps are connected to same, why do 
they not go out when current is flowing away 
from them, and vice versa? A. An alternating 
current does not flow away from the lamps at 
any time. It flows through them in one di- 
rection and then through them in the other 
direction, but is going through them all the 
time in some direction. As the alternations 
are very rapid, too rapid for the eye to see, 
the lamp does not show the changes in cur- 
rent. With 120 alternations per second no 
one can see the flicker of the lamps ; if there 
were only 10 per second every one could see 
the light rise and fall, as the current changed 
its direction of flow. 13. Knowing that a 
dynamo makes electricity from power and a 
motor makes power from electricity, how can 
a person know the difference between a dy- 
namo and a motor by simply looking at same": 
A There is no electrical difference between 
a dynamo and a motor. One may often be used 
for the other. A motor may often be told from 
a dynamo by knowing the usual shapes given 
t« the two sorts of machines. 14. Why are 
connections with batteries, etc., made with 
the wires coiled like a spring? A Connec- 
tions with binding posts are made by coiling 
the extra wire in a spiral for the looks of 
the thing. Such a disposition of the extra 
wire presents a better and more finished ap- 
pearance than to leave the wire hanging loose- 
ly and in unshapely loops. 15. Does elec- 
tricity flow through a wire or around it, and 
if around it, why does not the electricity from 
one wire connect with all the others on a 
rainy day by following the water on a tele- 
graph or telephone pole from wire to wire, as 
water is a good conductor? A. Electricity of 
low potential flows through the wire and pro- 
duces a magnetic field around the wire. High 
potential electricity flows along the surface 
or the conductor and does not penetrate the 
body of the metal to any great degree. 16. 
What does single phase, polyphase, etc., mean? 
Having no knowledge whatever about electric- 
ity, and intending to work at same, you will 
greatly oblige me by answering the above 
questions. Can you give me the names of some 
good books, also prices of same on electricity? 
I mean books with the why, how, and where- 
fore of electricity, so that it can be under- 
stood by an average person. All the books 
that 1 have seen on the subject explain it too 
high up for one that does not know the theo- 
retical and practical side of it. What 1 want 
to get at is the main underlying points of it, 
so that I can work up from same. A. Single 
phase, etc., are terms which refer to the shape 
of the waves of alternating-current electricity. 

(9400) W. W. F. asks: Will you 
please inform me, if possible, where I can 
purchase a glass for examining the bottom of 
a lake where the water is about 30 feet deep, 
but clear. I understand such glasses are used 
but have never seen them advertised. A. A 
water telescope consists of a tube or box with 
glass in one end and the other open. It may 
be six to eight inches in diameter, large enough 
for both eyes to be used in looking into it. 
The inside should be painted a dull black 
and the whole may be three or four feet in 
length. It is placed in the water with one 
end under water, and the observer looks down 
through the glass tube into the water. The 
philosophy of the thing is that the ripples 
upon the surface of the water cannot affect 
the water in the interior of the tube, there- 
fore the surface of the water in the tube is 
still ami the eye can see clearly to consider- 
able depth. It is not a telescope in the or- 
dinary sense, but a simple and useful appli- 
ance, for its designed purpose. A good quality 
of plate glass should he employed in the end 
of the tube. We are not aware that these in- 
struments are on the market. 



NEW BOOKS, ETC. 

In Search of a Siberian Klondike. As 
narrated by Washington B. Vander- 
lip, the chief actor, and herein set 
forth by Homer B. Hulbert. New 
York: The Century Company, 1903. 
12mo.; pp. 315. Price, $2. 
Mr. Vanderlip, engaged by a Russian firm to 

make an extended prospecting tour in Kam- 



chatka, meets with, a series of experiences and 
adventures that, as recounted by Mr. Hulbert, 
make delightful reading. Doubtless in the 
actual experience there were thrills that were 
not altogether of delight. To have yourself 
and your sledge run away with by the pack of 
fourteen dogs, to be buried in a blizzard and to 
spend five days in a snow dugout, to fight mil- 
lions of mosquitoes on the banks of the Paran 
River — these escapades, mildly exciting to 
read, must have been anything but blissful in 
the living. 

Wireless Telegraphy: Its Theory and 
Practice. By William Maver, Jr., 
ex-Electrician of the Baltimore and 
Ohio Telegraph Company; Member of 
the American Institute of Electrical 
Engineers. New York: Maver Pub- 
lishing Company, 1904. 8vo. ; pp. 
216; 123 illustrations. Price, $2. 
This book was begun several years ago as 
an appendix to the author's "American Teleg- 
raphy and Encyclopedia of the Telegraph ;" 
but the rapid progress of the art of wireless 
telegraphy made Mr. Maver decide to publish 
it as a separate volume. The book follows, 
as far as practicable, the general lines of the 
former work. Each subject has been treated 
both from a theoretical and practical stand- 
point, in language as free as possible from 
formulae, and which is intelligible to the 
general reader. The descriptions of systems 
and apparatus has been limited almost en- 
tirely to those in active operation, but any 
operating devices of note which have escaped 
the attention of the author, owing to the 
rapid advancement of the art, he expects to 
describe in a later edition. The hook gives a 
comprehensive statement of all that appertains 
to wireless telegraphy as at present devel- 
oped, and it forms a complete practical hand- 
book. 

Report of the Eleventh Meeting of the 
Society for the Promotion of En- 
gineering Education. Edited by Cal- 
vin M. Woodward, C. Frank Allen, 
and Clarence A. Waldo. New York: 
Engineering News Publishing Com- 
pany, 1903. 8vo.; pp. 379. Price, 
$2.50. 
This volume contains the addresses given 
at the Eleventh .Annual Meeting of the So- 
ciety, which was held in joint session with 
the American Institute of Electrical Engin- 
eers, the first three days of July, 1903, at 
Niagara Falls, N. Y. Among the important 
papers contained in the book is the last from 
the pen of the late Prof. Robert H. Thurston, 
of Cornell University, on "Educational Values 
and our Modern Liberality in Education." 
The book also contains a valuable report by 
a committee upon technical books for public 
libraries. Some twenty other papers on en- 
gineering, electrical, and technical subjects are 
contained within its pages, which are bound 
in a neat blue cloth cover. The index to 
the first ten volumes, as well as any of these 
volumes, can be had of the publishers at re- 
duced prices for libraries throughout the 
country. 

Principles of American Forestry. By 
Samuel B. Green. New York: John 
Wiley & Sons. London: Chapman & 
Hall, Limited, 1903. 12mo.; pp. 334. 
Price, $1.50. 
The author is Professor of Horticulture and 
Forestry. University of Minnesota, and a mem- 
ber of the Forest Reserve Board of the State 
of Minnesota. His intention has been to fur- 
nish information of an elementary and basic 
character for the student and the general 
reader. "The Tree," "The Forest," "Forest 
Influences," "Propagation," "Nursery Practice," 
"Forest Protection," and "Forest Problems," 
are some chapter headings indicative of the 
nature and scope of the work. A tabular classi- 
fication, a glossary, and a detailed index com- 
plete the volume. 

Reminiscences of General Herman 
Haitpt. Written by Himself. New 
York: John R. Anderson Company, 
1901. 8vo.; pp. 331. Price, $1.75. 
This is an autograph edition, each copy being 
numbered, and signed by the talented author. 
We use the adjective advisedly. Gen. Hatipt 
has made his influence felt in many branches 
of activity ; as a designer and builder of 
bridges ; as a constructor of railroads and tun- 
nels ; as an inventor ; as a military strategist 
and civil counselor ; as a railway manager ; as 
a manufacturer. Hence the wide appeal of 
these reminiscences. As Chief of the Bureau 
of United States Military Railways in the 
civil war, his personal interviews with the 
President and with the generals in command 
of the armies in the field gave him the oppor- 
tunity of acquiring inside knowledge, and of 
forming opinions as to the great movements 
of the war. These views are set forth in a 
clear and convincing manner. 

The Neighbor. The Natural History of 
Human Contacts. By N. S. Shaler. 
Boston and New York: Houghton, 
Mifflin & Co., 1904. 12mo.; pp. 342. 
Price, $1.40 net. 
The author of "The Individual" and "The 
Interpretation of Nature" here gives us con- 
clusions arrived at after careful, conscientious 
study of facts and conditions which we are 
accustomed to dispose of in the term "race 
prejudices." Our attitude toward the -Tew and 
the .Negro is analyzed, and serious considera- 
tion given the question of overcoming unwar- 
ranted bias with a view to accepting, in its 



completeness, the idea of the brotherhood of 
man, and thus of amalgamating those interests, 
at present antagonistic because viewed from 
various racial angles, which make up the com- 
monwealth. These problems constitute a most 
important group, and Prof. Shaler's standing, 
and the scholarly work he has already done, 
entitle the statements and deductions of the 
present volume to a thoughtful hearing. 

Ready Reference Tables. Volume I. By 
Carl Hering, M.E. New York: John 
Wiley & Sons. London : Chapman 
& Hall, Limited, 1904. 16mo.; pp. 
196. Price, $2.50. 
These are tables designed for the use of the 
engineer, the physicist, the student, and the 
merchant, with conversion factors of every 
unit or measure in use. The calculations are 
based on the accurate legal standard values 
of the United States. The system of tabula- 
tion is somewhat novel and ingenious ; instead 
of the usual rather cumbersome arrangement, 
all interconvertible units are found together, 
placed in the order of their size. 

Irrigation Engineering. By Herbert M. 
Wilson, C.E. New York : John 
W/iley & Sons. London : Chapman 
& Hall, Limited, 1903. 8vo.; pp. 573; 
41 full-page plates and 139 figures. 
Price, $4. 
In view of the reclamation law enacted by 
Congress, whereby two and a half millions of 
dollars are annually to be devoted to "public 
works other than those for river and harbor 
improvement," the subject of irrigation assumes 
increased importance to the engineering profes- 
sion. The work before us is a fourth edition, 
revised and brought up to date, treating in a 
thorough manner of the various laws of hydro- 
graphy, and of the usages in canal works and 
in storage reservoirs. 

Descriptive Chemistry. By Lyman C. 
Newell, Ph.D. Boston: D. C. Heath 
& Co., 1903. 12mo.; pp. 590. Price, 
$1.20. 
The volume is divided into two parts. The 
first comprises a description of the elements 
and their important compounds ; the applica- 
tion of chemistry to well-known industries ; the 
newer processes involving electricity ; the the- 
ory of chemistry ; tables and bibliography. The 
second part contains experiments ; one hundred 
and fifty are given, requiring only inexpensive 
apparatus. The aim has been to produce a 
textbook that shall be more complete, better 
balanced, more serviceable to the student, and 
more helpful to the teacher, than any other 
available. It comes to us highly commended 
by several of the leading college professors of 
chemistry. 

Microscopic Analysis of Metals. By 
Floris Osmond, C.E., Paris. Edited 
by J. E. Stead, F.R.S., F.I.C., Middles- 
brough. London: Charles Griffin & 
Co., Limited. Philadelphia : J. B. 
Lippincott Company, 1904. 12mo. ; 
pp. 178; with 100 photographic illus- 
trations and two folding diagrams. 
Price, $2.50. 
Two papers of Monsieur Osmond's are here 
published, the first under the title of "Metallo- 
graphy as a Method of Assay," the second deal- 
ing with "Micrographic Analysis of Carbon 
Steels." Not only has this well-known inves- 
tigator authorized the publication of the Eng- 
lish translation, but he has written for it a 
description of his microphotographic apparatus 
and the method of using it, which appears as 
an appendix to the volume. The chief value 
of this work on metallography lies in the posi- 
tive accuracy of the experimental observations. 
One may disagree with some of the hypothetical 
conclusions, although they have yet to be dis- 
proved ; but their truth or falsity does not 
affect the observations and experiments on 
which they were based ; these have been re- 
peated time and again with unvarying results, 
and are now universally accepted as a part of 
metallographic knowledge. 

Cyaniding Gold and Silver Ores. A 
Practical Treatise on the Cyanide 
Process. By H. Forbes Julian and 
Edgar Smart. London : Charles 
Griffin & Co., Limited. Philadelphia: 
J. B. Lippincott Company, 1904. 8vo.; 
pp. 405; with numerous illustrations 
and folding plates. Price, $6. 
Much information relating to the industry 
of cyaniding gold and silver ores has been pub- 
lished in periodicals of the day or read, in 
the form of papers, before various societies; 
but a great part of such information is, by 
reason of its ephemeral nature, practically in- 
accessible to the student and investigator. 
Here we have a good deal of this fragmentary 
research brought together in a systematic way, 
and the result is a work of reference that the 
practical worker will greatly appreciate. En- 
gineers of indisputable ability and standing 
have furnished data relating to methods and to 
cost, and have in other ways helped to make 
the manual inclusive of all that has so far 
been accomplished in the industry. 

Uses of Electricity on Shipboard. By 
J. W. Kellogg. New York: Marine 
Engineering, 1904. 12mo. ; pp. 78. 
Price, $1. 
This small volume gives just the information 
needed by yacht and launch owners who wish 
to make use of electricity for lighting, operat- 
ing winches, etc., on hoard their vessels. The 
information it contains is thoroughly practical 
and deals with the selection and care of an 



engine and generator, methods of wiring, and 
complete installation of a plant. In the chap- 
ter by D. A. Richardson on electric lighting of 
launches is discussed the use of storage batter- 
ies for this purpose. This chapter also con- 
tains a diagram of the wiring of a launch. 
The book contains a number of illustrations of 
engines, dynamos, and switchboards, as well as 
a diagram showing the wiring of a small steam- 
ship. 

A Textbook on Static Electricity. By 
Hobart Mason, B.S., E.E. New York: 
McGraw Publishing Company, 1904. 
12mo.; pp. 155. Price, $2. 
The author was moved to the preparation of 
this textbook by the apparent lack of any 
adequate work of the kind. "The subject of 
Static Electricity," he says, "is touched on in 
the average 'Physics' or 'Natural Philosophy,' 
in a most gingerly fashion." In textbooks devot- 
ed to Electricity the subject seems to be almost 
entirely avoided. His material appears to be 
well arranged and free from ambiguity of state- 
ment, and progresses naturally from general 
phenomena to a consideration of high poten- 
tial static generators. 

A Manual of Marine Engineering. Com- 
prising the Design, Construction, and 
Working of Marine Machinery. By 
A. E. Seaton. With Numerous 
Tables and Illustrations reduced 
from Working Drawings. London : 
Charles Griffin & Co., Limited. New 
York : D. Van Nostrand Company, 
1904. 8vo.; pp. 707. Price, $6. 
We have had occasion to refer to this man- 
ual for information on several points not usu- 
ally covered by books on marine engineering, 
and have in each instance found these points 
noted and disposed of in an able manner. The 
author was formerly lecturer to the Royal 
Naval College of Greenwich ; the engines of the 
destroyer "Salmon," designed by him, are 
shown in one of the admirably clear plates 
distributed throughout the volume. Even a 
condensed table of contents wonld be too long 
to give here, but it would be hard to find any 
subject, in any way related to the main theme, 
that has been overlooked or excluded. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 6, 1904 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents. 



Adhesive, A. P. Anderson 

Aging liquors, machine for, 'J\ It. Timby . . 

Air and hand brake, combined, A. G. Sand- 
man 

Air currents, means tor observing dust 
laden, A. Lotz 

Angle meter, Moffett & Duenckel 

Animal shears, O. W. Manlove 

Ash separator, J. Jackson 

Automobile sleigh, F. liartom 

Bag holder ana truck, combined, O. W. 
& A. E. Parks 

Baling press, W. E. Elam 

Balloting machine, W. M. Dougherty 

Bath apparatus, shower, ,J. D. Caldwell.... 

Bearing for turntables or the like, E. S. 
Bennett 

Bearing, lubricated, C. C. (Jliimi 

Bevel, E. A. Schade 

Binder frame, L. A. Jones 

Boards of different widths, device for as- 
sorting, T. B. 11 ice, Jr 

Boat, U. W. C. Lomb 

Boat, life, It. 1). Mayo 

Bobbin clutching means for rotatable spin- 
dles, W. E. Allen 

Boilers. See Locomotive boiler. 

Boiler fire box, steam, W. H. fhornley. . . . 

Boiler flue work, apparatus for, J. W. Faess- 
ler 

Bolt clipper, i<\ A. Roberts 

Bone black drying apparatus, M. Weinrich 

Book holder, D. E. Hunter 

Bottle, S. Kosansvich 

Bottle closure detaching device, J. It. 
Harrison 

Bottle, non-retillable, W. II. Pearson 

Bottle, non-retillable, W. G. Lawrence.... 

Box cover supporter and holder, W. H. 
Kidder 

Box handle and fastener, lunch, J. ». King. 

Brake, J. •. Keiley 

Brake beam, C. F. Huntoon 

Bread forming machine, C. A. Meurell.... 

Bread mixer and kneader, C. F. Smith.... 

Bread pricking machine, C. A. Meurell. 

Brooder, J. Purdy 

Broom bridle, A. Callahan 

Broom holder, G. E. Crafts 

Brush holder, W. L. It. Emmet 

Brushes, brooms, hammers, picks, mortise 
joints, or the like, fastener for -secur- 
ing, J. W. Crook 

Building block, G. Geraerdts 

Building block mold, J. A. Ferguson 

Button lathe and drill, E. M. •enniston... 

Butt»n, separable link, F. P. Barney 

Cable traction system, A. Painter 

Calcining alumina sulfate, etc., A. E\ Cum- 
mer 

Calculating machine repetition means, K. 
Kelling 

Calipers, micrometer, F. Spalding 

Camera, photographic, M. Niell 

Can opener, G. H. Jaquith 

Can opener, E. Novak 

Car brake, A. G. Sandman 

Car brake, automatic, C. F. Pierce 

Car, etc., brake, mine, C. J. Gustafson .... 

Car brake, railway. E. A. Wagener 

Car coupling, J. It. Deisher 

Oar door, grain, Huber & Foster 

Car loading and unloading attachment, 
railway, O. T. Kemp 

Car register operating mechanism, W. I. 
Ohmer 

Car, scenic railway, V. Itosenberger .... 

Car step, E. J. Douglas 

Car, summer, E. Bury 

Car tandem spring draft rigging, railway, 

W. H. Miner 

Cars, card or label holder for the home 

routing of, V. H. Cain 

Caramel cutting and wrapping machine, 
Page & Hopkins 
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709,438 

709,625 
709,154 

769,537 
709,429 

709,400 
769,432 
709,:J25 
709,053 

709,507 
769,484 
709,310 



769,417 

709,310 

709,35 t 
769,421 
709,221 
769,615 

769,650 
709,230 

7G9.549 

769,481 
769,657 
709,480 
709,384 
769,445 
769,19.'J 
769,444 
709,63:: 
769,430 
769,409 
769,599 



769,338 
769,539 
769,6111 
769,150 
769, 334 
769,399 

769,534 

769,014 
769,197 
769,319 
769,166 
709,396 
709,358 
769,234 
769,261 
769,576 
769,255 
769,609 

769,315 

769,398 
769,490 
769,538 
709,301 

709,225 

760,375 

769,229 
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Carcass banger, P. J. Shannon 769,188 

Carpet stretcher, M. E. Shinn 769,328 

Carrier. See Hay carrier. 
Cash carrier systems, cash box for pneu- 
matic, C. A. Pfluger 769,233 

Cement, making hydraulic, F. W. Brown . . 769,467 

Channel cutter, Sipe & Grabowski 769,191 

Churn, T. T. & R. X. Dunn 7W),u95 

Clasp, Cahn & Long 769,336 

Cleaning and waxing pad, H. Greeder 769,541 

Clock arbor, etc., T. W. R. McCabe 769,559 

Clothes line grip, J. Mandrcy 769,620 

Clothes line, pinless, R. W. Ivey r69,i!22 

Clutch, J. W. Packard 769,321 

Clutch, friction, .1. G. Heaslet 769,543 

Coat front stiffener, C. W. Schweichler. . 769,411 

Cock or faucet, M. J. Ryan 769,491 

Cock or faucet, E. L. Walter 769,521 

Coin controlled apparatus, VerstraeKn £: Al- 
ter 769,672 

Coke oyen, J. H. Bowling 769,246 

Coking coal, C. V. Spaulding 769,241 

Collar, split set, H. C. Cowen 769,252 

Column, metal work, T. L. Sewell 769,641 

Combination lock, W. H. Bright 769,146 

Composing stick tilter, S. Lack 769,443 

Composition of matter, E. Davenes 769,305 

Concentrator, drip, C. F. Du Bois 769,211 

Condenser, M. A. Herold 769,379 

Condenser, vacuum pan, J. F. Utrilla 769,574 

Confectioner's stirring and froth beating 

machine, H. Munding 769,485 

Confection box, F. E. Case 769,646 

Copying press rack, W. Plunkett 769,629 

Corer and divider, fruit, U. A. Bowman.. 769,586 
Corn ears for feed, machine for crushing, 

J. M. Rankin 769,635 

Corn husker, E. Vladescu 769,575 

Corn husking machine, A. Rosenthal 769,186 

Corn stubble cutter, J. II. Sharp 769,326 

Corner iron for silling joints, J. Simpson.. 769,501 

Cotton picker, hand, J. S. Murdoch 709,353 

Cotton picker's truck, J. W. Stow 769,507 

Crate, shipping, I']. L. Haininon* 769,216 

Cuff holder, A. C. Van Kirk 7*9,365 

Culinary operations, machine for use in, 

M. E. Juergi'iis 769,169 

Culinary vessel, II. Seipelt 769,496 

Curling iron heater, J. F. McClcary 769,560 

Current generators and crcuits, regulating 

alternating, L. Gutmann 769,342 

Curtain pole, C. A. Albert 769,141 

Curtain ring, J. W. Leslie 769,55! 

Cut off spout, automatic water, ,T. M. Hill.. 769,314 

Cycle driving mechanism, C. E*. Dould 769,594 

Cycles or cars, gear for belt driving motor, 

D. W. McLean : 769,269 

Dental suction plate, E. C. Ree* 769,667 

Dentist's implement, L. H. Zeran 769,426 

Derrick, W. Heckart 769,439 

Derricks, machine for use in connection 

with, Lahey & Grafflus 769,264 

Desk, roll top, H. Abrahams 769,287 

Disintegrator, W. Cox 769,253 

Disk drill, W. A. Van Brunt 769,202 

Display box easel support, C. W. De Laney 769,535 

Display banger, C. A. Rosburg 769,569 

Display holder, O. A. De Long 769,592 

Display rack or holder, S. Kraus 769,616 

Display stand for sanitary fixtures, B. Fan- 
ning 769,472 

Distillation apparatus, wood, J. A. Mathieu 769,177 

Door cheek, Van Blarcom & Hitz 769,201 

Drawing board, A. Krah 769,441 

Drying apparatus, M. Bertrand 769,643 

Drum, J. Bahr 769,527, 769,528 

Dust box, W. H. Gentry 769,436 

E'artb moving apparatus, D. M. Nesbit.... 769,561 

Electric circuit closer, Norstrom & Graif 769,228 

Electric circuit regulation, H. R. Sargent 769,638 

Electric conductor cleat, II. R. Sargent 769,639 

Electric furnace, M. R. Conley 769,250 

Electric generator brush holder, L. R. Smith 769,195 
Electric light or motor circuits, audible in- 
dicator for, J. P. Gillette .769,540 

Electric motor controlling and regulating 

means, G. Rennerfelt 769,406 

Electric signal, W. T. Wheeler 769,203 

Electric switch time limit device, S. B. 

Stewart, Jr 769,572 

Engine drive wheel, traction, J. J. Mally.. 769,352 

Envelop, double return, J. Q. Dixon 769,536 

Evener, three horse, S. A. Massey 769,661 

Expansion bit, W. J. DschoU 769,209 

Eyeglasses, H. Masters 769,622 

Eyelet, E. Kempsball 769,388 

Fabric, apparatus for handling tubular, C. 

W. .-Cove 769,648 | 

Fan, S. R. Baehtel 769,676 

Fastener, W. E. Coles 769,208 

Feeed mechanism, C. J. Bellamy 769,677 

Feed, steam boiler water, T. M. Wilkins. . 769,368 

Feeder, boiler, H. H. Lyon 769,391 

Feeding appliance, animal, B. Baughman . . 769,205 

Feeding mechanism, C. J. Bellamy 769,294 

Fence, J. A. Odell 769,320 

Fence fabric, wire, T. Litwiller 769,223 

Fence stretcher and post, combined, J. W. 

Hutchison 769,479 

Fence, wire, W. N. Parrish 769,180 

Filing apparatus, J. A. Allardice 769,244 

Filter, IS. Boellinghaus 769,143 

Filter, F. B. Hinkson 709,381 

Finger ring, F. R. Stafford 769,668 

Fire finishing machine, II. L. Bock 769,644 

Firearm cylinder latch, revolving, O. W. 

Ringqvist 769,277 

Firearm, magazine, W. M. Vandegrift. . . . 769.515 

Firearm, single trigger, II. E. Winans.... 769,524 

Fireproof flooring, manufacturing, 0. Plutow 769,355 
Fireproof wall, interiorly ventilated, L. I). 

Ruing 769,257 

Fish line- drying reel, C. A. Laughton . . . . 769.548 

Fishing reel, W. L. Atkinson 769.142 

Flat iron, II. Goldberg 769,31 1 

Flat iron waxing and cleaning device, J. 

Bayer 769,459 

Flexible screen, P. H. Wilson 769,423 

Flexible tube, M. M. Waterman . 769,366 

Floor oiler, G. H. Garnet 70!), 341, 769,376 

Floor tread, W. J. Tonkin 769,198 

Flour, treating, J. M. Williams 769,522 

Flue cutter, C. Gabriel 769,15s 

Fluid pressure engine, S. W. Brainard. . . . 769,247 

Flushing tank. O. Adams 769,525 

F'ly catcher, J. Sehnell 769,494 

Forge, portable, J. Reilley 769,276 

Formaldehyde hvdrosulfifes and making 

same, L. Descamns 769,593 

Foundry system, G. W. Packer 709.32'2 

Fruit drier, II. A. Hoover 769.608 

Fruit gatherer, J. A. Dansercan 769,591 

Furnace. See Electric furnace. 
Furnace gases and simultaneously reduc- 
ing ores, utilizing waste, .1. .Herman.. 769,263 
Furnaces, constructing smelting, J. B. Mc- 

(!ee 769,665 

Furniture self leveling apparatus, G. W. & 

R. W. Bostwick 769,1 44 

Furniture trimming fastening device, C. D. 

Reeve ^ 769,184 

Furniture trimming fastening device, D. W. 

Tower 769,199 

Game apparatus, H. Zeip 769,286 

Garment hanger, L. F. L. Pynebon 769,634 

Garment book, M. E. Gross 769,542 

Gas burner, Roberts & Riley 769,568 

Gas burner for heating, Kahn & Longfellow 769,387 
Gear wheel controller, spring actuated, A. 

Hillgren 760,544 

Glass, drawing, L. Thornburg 769.<u? 

Glass etching machine, J. S. Lucock 769,224 

Glass working machine, I. W. Colburn 769,149 

Gold from ores, etc., extracting, H. S. 

Stark 769,280 

Governor, high speed inertia, J. Wilkinson 769,284 
Grain binder knot tying device, E. W. 

Tonkins 769,347 

Grinding machine, J. F. Buckley 769,207 | 

Gun carriage, disappearing, F. Rausen- 

berger 769,636 ' 

Gun sight, J. Kurig 769.617 

Harness ring, C. F. Reynolds.... 709,185 

Harp holder, C. F. Sutter 769,509 

Harrow, S. M. Ford ,.,.,.. 769,260 

Harvester, cane, A. O. Pessou. .......... . 769.628 

Harvester, corn. R. B. White 769.578 

Harvesting machine, R. Holland 769,344 

Harvesting machine, .T. A. Carlson 769.468 

Harvesting machine, C. Eyster 769,471 

Hat rack, locking, G. Nattermann 769,488 
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Hat, large crowned, F. J. Muhlfeld 769,558 

Hat stand, S . P . Hanson 769,478 

Hat stretcher and shaper, X E. Gray.... 769,477 

Hay carrier, W. Louden 769,175 

Headlight electrode holder, electric, M. A. 

Ross 769, 23G 

Head rest attachment, J. D. Smock 769,415 

Heat transferring device, rotating, L. von 

May 769,557 

Heater. See Curling iron heater. 

Heating apparatus, O. S. McCurdy 709,318 

Heel attachment for boots or shoes, (1. t\ 

Fischer : 709,1 57 

Hermetically sealed jar, .!. A. Kray 769,171 

High potential energy detector, .[. I), llil- 

Hard, Jr 769,652 

Hoisting bucket take up device, Perry & 

Bassett 769,2:12 

Holdback, vehicle, O. VI. Knox 769,889 

Horns, manufacturing, K. A. Schoettel 769,110 

Hose pipe or nozzle, D. Fisher 769,002 

Hose supporter, M. B. Hammond. .769,217, 769,218 

Hot water heater, Ij. F. thicker 769,471) 

Hot water heater, J. A. Coppridge 769,082 

Hydraulic press, O. Philipp 769,181. 

Ice handling tool, A. R. Selden 769,239 

Illuminating effects, apparatus for produc- 
ing, O. Junghans 769, 348 

Incandescent; burner, H. B. Cox 769,533 

Incandescent; mantle, M. Offenberg 769,449 

Incubator brooder, C. H. Sperle 769,505 

Influence machine, i. W. Det wilier 769,4;J3 

Inking device, W. .1. Sheetz 769,499 

Internal combustion engine, gas or other, D. 

Clerk 769,589 

Ironing board and cabinet, H. A. Plimpton.. 769,275 

Ironing table, W. ,T. Higgs 769,313 

Jar closure, W. B. Feim 769,600 

Joint band, J. C. Raymond 769,405 

Journal bearing, G. H. Clanier 769,337 

Journal box dust guard, T. H. {Symington 769,670 

Key holder, F. G. Vancore 769,118 

Knifi- handle fastening, Hodges & Hastings 769,220 

Knife spring, pocket, E. Hammesfahr 769,202 

Knitting machine stop motion, W. Ham- 
mond 769,378 

Label holder, P. 11. Yawman 769.2U4 

Labels, etc., spring hook clip for securing 

luggage, Wilson & Whitmoie 769,52:5 

Luce fastener, shoe, F. E. Dannett 769,308 

Lace holder, Markes & Perry 709,555 

Lace making stand or device, C. Sander. . 769,492 
Lace making stand m* device, L. F. Earl.. 769,596 
Lacing i ook setting machine gagt", J. E'. 

Penuult 709,627 

Lacing stud, Jfl. E. Stived 769,329 

Ladder,, P. b\ Wagner 769,419 

Ladder and iionhig board, combination step, 

O'Duunell & Alacke.v 709,397 

Ladder, scaling, W. F. Sampson 769,237 

Lamp, olectric, E. W. Hire, Jr 769,637 

Lamp, inclosed electric arc, PetiLdidier & 

JScbmitt 769,273 

Lamp supporting means, elect i-ieal, W. IS. 

Churcher 769, .".03 

Lamps, apparatus for Hiilnimtl ieall.v light- 
ing or extinguishing street or other 

gas, J. Bergan 709,529 

Lard press sheet metal cylinder, C. U. 

Garrigus 769,435 

Lathe turning tool, .1. liartuess 7r>9,2!9 

Legging and hoot, automobile, A. llcil- 

brouer 769,606 

Letter, lighted, A. Auzeiic 769,-157 

Liquid meter, U. Louse 76»,35l 

Loading apparatus, F. o. Jacoby 769,;i46 

Lock and latch, combined, W. L. Era /.or 709,21.3. 

Locket, F. W. Moore 709,178 

Locomotive boiler, .1. Muhr 769.023 

Logging hook, double, R. P, jVubrey 769,333 

Loom tilling detecting means, A. E. Benson 709,679 
Loom filling feeder, filling replenishing, E. 

M. Stimpson i . 769,573 

Loom tilling replenishing' mechanism, B. J. 

Dobbins 769,210 

Loom jai-quanl mechanism, Wads worth & 

Schrior 769,283 

Loom lay bearing support, .1. AlcFethries. . 769,487 
Loom picker checking means, E. >S. Stimp- 
son -. . 769,669 

Loom shuttle checking means, J. Northrop 709,179 
.Loom take up mechanism, (J. E. Anderson 769,580 

Loom warp stop motion, V. A. Ledoux 769,174 

Lubricating systems, .indicating the Mow of 

lubricants in forced, P. T. Houston 769,161 

Lubricator, H. R Bickel 7>t9,2(Hi 

Lubricator, A.. G. Puerner 709,632 

Lumber handling appara tns, C I.'. Dupee. . 709,153 
Mail bag catching and delivering device, 

C. W. Murdi.ck 769,208 

Mail marking machine, W. Ba rrv 769,458 

Marine hull, T. H. Smith '. 769,502 

Massage roller, E. Blanehani 769,463 

Matrices, machine for manufacturing just i- 

fied line, F. A. Johnson 769, 168 

Measuring instrument, W. .J. .Muncastcr. . 709,207 

Mechanical movement, J. Nhelinc 769.32? 

Metal mold, W. C. Norcross 769,270 

Metal tank, E R Norquisl 769,271 

Mill. See Quartz mill. 

Mine curtain, Good & Hall 769.215 

Mining machine, placer, N. W. Put si for. . 769,489 

Mining machinery, E\ S. Bennett 7(39,4(11 

Mirrors and laryngoscopes, illuminant. at- 
tachment for head, A. F. Watch 70!),42O 

Miter box, R. H. Dorn 709,307 

Motor compressors, knockdown inclusure for, 

W. H. Nightingale 709,563 

Motor water cooling system, explosion, H. 

Austin 769,582 

Mowing machine, C. H. Hewer 769,607 

Music leaf turner. R. C. Elliott 769, 1 55 

Musical instrument, J. Zandalazini 7(59,285 

Musical instrument bridge, A. D. Grover.... 709,019 
Musical instruments, valve for pneumatic 

actions for, M. S. Wright 709. 424 

Neckwear, men's, J. H. Stark 769,5nd 

Note sheet, Verstraelen & Alter 769.517 

Nut locking device, S. T. Parker 769,400 

Nut press, E. Peters 769,450 

Oils, treating, A. O. Calkins 709,081 

Ore concentrator, G. E. Perkins 709.231 

Ore concentrator, Cammett & Sbepard .... 769,431 

Package can, M. & P. Shalita 709,498 

Packing, metallic, J. .1. Redner 769,500 

Packing, rod, O. J. Garlock 769,684 

Pail attachment, <1. Falk 769,258 

Painting apparatus, .1. J. Allen 769,372 

Paper box creasing apparatus, O. J, Rex . . 769,235 
Paper or parcel holding device, W. Brewster 769,588 

Pay out machine, J . Pfeifer 769,274 

Peat brick manufacturing machine, B. Kit- 
tier 769,170 

Peat with recovery of by products, oven for 

coking, E. Bremer 769,531 

Pen, fountain, (P. Moliu 7C9.393 

Pen, fountain, H. M. Mannheimer 769,554 

Pen, stylographic, D. W. Beaumel 769.427 

Phonographs or graphophones, sound con- 
troller for horns of, M. J. O'Connor 709,448 

Photographic plate holder, W. F. Sidelinger 769,500 
Photographic printing apparatus, II. II. Mc- 

Intire 769.227 

Photographic printing apparatus, J. Hinne 709,343 
Phototherapeutic apparatus, W. F. Arnold 709.581 

Picking device, Verstraelen & Alter 769,519 

Pipe coupling, closing device, and drain at- 
tachment, A. H. Hicks 769,380 

Pipe joint construction, M. Kronauer 769,442 

Pipe rack, R. King 769.350 

Pipe union, W. S. Kemper 769.65 1 

Pistol case, V. C. Brannon 769.428 

Piston, D. W. Porter 769,630 

Piston and piston rod, S. W. Brainard. . . . 769,248 

Plane, E. A. Schade 7014,408 

Planer driving mechanism, metal, O. A. 

Gray . 709,377 

Planter, seed, R. M. Hood 709,345 

Plow, F. J. Smith 709,194 

Plow propeller, hand, L. W. Avant. ..... 769,58" 

Plow, reversible, W. G. Jobling 769,167 

Polishing wheel, .1. W. Faessler 709,300 

Powder container closing device, L. A. 

Allen ,... 769,331 

Precious metals from their ores, extracting, 

H. C. C. Cnnie 769,254 

Press, W. E. Elam 769,597 

Pressure regulator, A. Kleinfeldt 769,482 

Printing form, endless, H. G. Bender 769,290 

Printing machine, blue, S. B. Whinery.... 769.242 
Printing press inking roll mechanism, J. 

H. Scimssler , ,, ... 769,e40 
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Williams' 
Shaving 
SlIP Stick 

signifies — Perfection. 

i Williams' Shaving Sticks, Shaving J 

Tablets, Toilet Waters, Talcum 

Powder, Jersey Cream Toilet 

Soap, etc., sold everywhere 

Write for booklet " How to Shave '' 

THE J. B. WILLIAMS CO. 
Glastonbury, Conn. 




575,000 LINDSAY LIGHTS 

! Sold Since January 1, 1904 

LINDSAY LIGHTS are intended for use on 
' manufactured, natural or gasoline machine gas. They burn 
about four feet of gas perliour and deliver up to 300 candie 
power, equaling the candle power of three ordinary incan- 
descent iras burners on one-third the consumption. 

Fastest selling article now on the market. One Lindsay 
Light sells another. 

Reliable representation wanted in all parts of the world 
where gas is used. Very special inducements for foreign 
representation. 

Handsome complete illustrated book and full particu- 
lars for the asking 

Write Now. If you forget it you will regret it. 

LINDSAY LIGHT COMPANY 

DEPT. S 
CHICAGO, U. S. A. 

Cables—" LINSLITE," Lieber's Code 



taMIHeHiNHHIM 



PERFORATING CO, 



(PERFORATED METALS 
I OF EVERY DESCRIPTION 
■ FOR ALL U5E5. 



"SCREENS Or Alf 
225N0RTH UNION 5T.OM I C A GO ILL; 





I Print 

My Own 

Circulars 
Cards &c. 

$5 PRESS 



Saves 
printii 



#18. 



money. Big profit 

for others. Large 

3r book, newspaper, 

Full instruction .sent 

for use. Write for catalogue 

presses, type, &c. to factory 

THE PRttSS CO. 

Meriden, Conn. 



Eclipse Pocket Ammeter 

itr general battery testing. to 'JO amperes. 
Flexible cord attached and contact spur in iase, which 
is drawn back Into case, when carried in pocket. 
Size of watch and very light weight. Can be used in 
any position. Particularly designed for Auto. use. 
Price #5.00. \^ 

ELDREI>«E ELECTKIC M ,J «. CO. 
227 Main St., Springfield, Mil** 




! A Handy Book 
ITo He^ve 

[Montgomery & Co.'s Tool Catalogue 

It is illustrated throughout and de- 
scribes and prices Tools. 704 pages, 6%x 
\i}4 ins. The latest edition, with dis- 
count sheet by mail for 25 cents. 

MONTGOMERY A CO., 
105 Fulton St., New York City. 

barcainsTn marine - engines. 

% H. I'.toSO tl. P. 2 and 4 cycle Single, double, triple an«i 4 cylin- 
ders, auto marine and working engines. High and low speed. The best 
on Lhe market for auto, speed or racing boats, launches, cruisers and 
auxiliary yachts. We also manufacture the only true Solid Reversible 
Propeller Wheel, the best wheel in the world. Write forfull descriptive 
catalog B. Agents wanted in every country. 

Michigan Motor Co., Giand Rapids, Mich. 



TOOL 
TATAlOGlt 



I Catalog u EN? 2 1 



DRILLING 
achines 



WELLS 

Over 70 sizes and styles, for drilling either deepor 
Bhallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or tiorse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



50 Years' 
Experience 




Marks, 

Designs, 
CopyrigKts, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Mtjnn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Term*, $3 a 
year; four months, $1. Sold, by all newsdealers 

MUNN&C0. 36 ' B -"-v.NewTork 

Branch Office 625 V St. Washington, D.C. 



Printing presses ur uthor machines, reel 

carrying apparatus for web, (J. W. 

Mascord 760,059, 7UU,U«0 

Propeller, 11. Enge 700,256 

Propeller, screw, O. A. Manker 700,021 

Propelling vessels, U. Aullrieth 709,450 

Puff comb, B. W. Doyle 709,151 

Pulley mechanism for line shafts, loose, J. 

K. McOahill 709,317 

Pulley, split, O. Simmons 709,414 

Pulverizing machine, land, O. A. McFadden 700,446 

Pump, Stewart & Rice 700,281 

Pumping engine, duplex, S. 11. Bunnell.... 760,335 

Puzzle, E. S. Ross 760,407 

Puzzle, E. A. Cannon 769,532 

Pyro-acetic spirit, apparatus for producing, 

A. Ippendorf 769,164 

Pyrometer, Tory & Barnes 769,364 

Quartz mill, C. E. Humphreys 760,610 

Rack. See Display rack. 

Rag picker feed roller, L. Bredannaz 760,680 

Rail joint, H. S. Mann 769,553 

Rail support, W. Lovel! 769,268 

Railway block switch and signal system, 

electric, T. V. Gaynor 760,214 

Railway cross tie, metal, A. Newell.... 760,562 
Railway or tramway, monorail or like, O. 

Joly 760,611 

Railway switch, W. Wharton, Jr 760,577 

Railway switch, electric, S. C. Gurley.... 769,685 
Railway switches, electric signal light for, 

J. McFcll 769,486 

Range top burner, gas, W. J. Clark 769,148 

Reducing and pointing machine, automatic, 

E. W. Morehouse 769,662 

Reed for weaving, etc., compressed, G. E. 

Hoyle ■ 769,383 

Registering mechanism, J. Schinneller. . . . 769,187 

Rest device, R. W. Schroeder 769,495 

Rheostat, starting, F. Mackintosh 769,619 

Roa« making material, machine for cleans- 
ing and separating, J. J. Everson.... 769,156 

Rock drill, W. Brady 769,465 

Roof covering, J. H. Munro 769,663 

Roofs, laying, J. H. Munro 769,624 

Rope clamper, automatic, N. H. Fults 769,475 

Rotary engine, J. M. Powell 709,183 

Rotary gas engine, L. D. Toliver 709,303 

Rubber tread, P. W. Pratt 709,324 

Rumble, W. W. Sly 709,192 

Sack holder, J. H. Beltz 709,295 

Safe, B. F. Span- 769,240 

Safe or vault, J. Paton 769,323 

Sash fastener, S. M. Berry 769,374 

Sash lock and adjuster, combined, R. De 

Lan 769,209 

Sash lock, automatic, A. Johnson.. 769,380 

Saw, band, C. Seymour 709,497 

Saw, metal cutting, J. M. Bradley 709,404 

Saw set, F. Huot 709,385 

Sawing machine, hack, H. A. E. Liebert.. 709,205 

Scaffold support, W. J. Murray 709,395 

Scale, weighing, O. N. H. J. Brotelle 769,045 

Scene shifting mechanism, H. S. Thomas. . 709,511 

Screw making machine, E. 0. Henn 769, 15f 

Seasickness, apparatus for the prevention 

of, C. Brendel 769,466 

Secondary or storage battery, C. Potter.... 769,403 
Sediment removing composition, J. B. Bruck- 

miller 760,147- 

Seed cleaner attachment, cotton, R. T. Cook 769,251 

Sewing machine, bag, J. F. Ames 769,453 

Sewing machine, overseaming, H. A. Miller 769,392 
Sewing machine reversible feed mechanism, 

W. A. Smith 709,503 

Sewing machine, shoe, A. E. Ayer 769,292 

Shade bracket, W. O. Weed 769,367 

Shingle gage, adjustable, L. Stowell 769,508 

Ships' bottoms, device for cleaning, J. For- 
rest 769,434 

Ships, device for minimizing oscillatory 

movements of, E. O. Schlick 769,493 

Shirt waists, device for holding down, A. 

E. Dunbar 769,212 

Shock loader, E. Carroll 769,302 

Shoes, manufacture of turned, W. Hubrich 769,163 

Shower ring, W. H. Lawrence 769,390 

Sifter, ash and coal, M. Cossoy 769,683 

Sign, illuminated, A. L. Brown 769,249 

Signal transmitter, electrical, A. C. Fer- 
guson 769,473 

Signaling apparatus, train, .J. Seel 769,279 

Signaling system, electric, P. H. Schmitt 769,400 

Sinker, G. H. Reis 769,356 

Slating, J. H. Munro 769,664 

Slieer and meat tenderer, vegetable, J. 

,\I. Ilolcoml) 769,545 

Snow and ice from pavements, device for 

removing, o. Sibbald 769,189 

Soap mold, C. Langguth 769,173 

Spiral spring, A. E. Terry 769,362 

Spoke, P. J. Sweeny 769,510 

Spoon, mixing, H. T. Sidway 769,412 

Spring mechanism, friction, P. Hien 769,160 

Sprinkler and support therefor, L. Secord.. 769,278 
Stacker and loader, hay, T. A. Williams 769,673 

Stacker, hay, M. Addy 769,288 

Stacker, hay, J. H. Cope 769,590 

Stamp affixing machine, J. Atkinson 769,291 

Steam generator, W. D. Hoxie 769,162 

Steam generator, water tube, J. Koster.. 769,547 

Steam separator, C. E. Huxley 769,440 

Steam superheater, J. Bjornstad 769,297 

Strainer, waste hole, J. H. D«yle 769,152 

Sulfuric anhydrid, making, H. S. Blackmore 769,585 
Surgical cot, adjustable, Wright & McMahan 769,570 

Surgical instrument, F. E. Leavitt 769,483 

Surgical pad, W. E*. Ambrose 769,451 

Surveying instrument attachment, E. R. 

Armstrong 769,526 

Swing, A. P. Boyer 769,298,769,299 

Swinging gate, adjustable, G. W. Snyder. . 769,571 
Switch operating device, C. W. Townsend 769,513 

Table, C. H. Nielsen 769,354 

Teaching reading and sending telegraphic 

messages, device for, D. C. Williams 769,422 

Telephone, W. B. Churcher 769,304 

Telephone or telegraph system, Denzer & 

Black 769,306 

Telephone receiver, R. H. Malison 769,058 

Thermal cut out, W. L. R. Emmet 769,598 

Thermometer, w. P. Fruehauf 769,474 

Ticket protector, pin, L. E. Hacherelle.. 769,437 

Time lock, E. A. Marsh 769,556 

Tire, A. Papleux 769,066 

Tire and fastener therefor, vehicle, W. O. 

Worth 769,243 

Tire, rubber, A. S. Krotz 769,172 

Tire welding clamp, C. S. Blaker 769,530 

Tobacco pipe, R. S. Koch 769,546 

Tongue, vehicle, P. Furst 709,604 

Tool, combination, F. Spalding 760,196 

Tool handle, W. B. Swan 769,282 

Tool handle, H. S. Southall 769,504 

Tooth, artificial, F. L. Priest 760,631 

Toy support, J. M. Ankers 769,454 

Tripod, W. S. McKinney 769,447 

Trolley for electric railways, self adjust- 
ing, C. C. Benson '. 769,462 

Truck, car, Wright & Stebbins 769,370 

Truck construction, car, Wright & Stebbins 769,369 

Truck frame, car, Wright & Stebbins 769,674 

Tumbler washer, A. Satterfield 769,238 

Turbine, L. E. Truesdel 769,514 

Turbine, O. Junggren 769,612 

Turbine governing mechanism, O. Junggren 769,613 
Turbine, marine steam, C. A. Parsons.... 769,272 
Turbine of the multiple expansion type, C. 

E. L. Brown 769,300 

Turbine, steam, G. Zahikjanz 760,425 

Twine cutter, F. Boszhardt 760,145 

Valve for compound locomotives, starting, 

R. Schultheiss 769,360 

Valve gear for fluid pressure engines, E. E. 

Arnold 700,332 

Valve, pop safety, H. P. Tippett 700,512 

Valve, puppet, II. Holzwarth 769,382 

Valve operating mechanism, E. E. Arnold.. 769,373 

Vault, burial, J. W. Brandenburg 709,587 

Vehicle, E. J. Pennington 709,402 

Vehicle attachment, A. Obitz 709,504 

Vehicle band brake, A. Sperl 769,416 

Vehicle body, J. D. Artz 769,455 

Vehicle brake, W. W. S. Kime 769,349 

Vehicle running gear, IS. J. Pennington.... 769,401 

Vehicle sand box, G. M. Porterfield 769,182 

Vehicle steering gear, motor, E. Mathieu.. 769,176 
\ Chicles, compressed air supply for electric, 

Owen & Le Baron 769,565 

Ventilator. Sec Window ventilator. 

Veterinary surgeon's float, R. J. Fleming.. 769,340 

Wafer and preparing same, adhesive, A. P. 

Anderson , 769,290 



A Profitable Pencil 

may be used for ordinary business— yet 
gives a beautiful copy— better than ink. 

Dixon's 



WRITES BLACK 

COPIES PURPLE 

Sold by stationers, with or without 
nickeled point protector. 

Dixon's Pencil Guide, indexed by vocations, cor- 
rectly indicates the right pencil for yoi.r us e. Sen tfi-ee. 

D V^ U JOSEPH DIX0S CRUCIBLE CO., Jersey City, S.J. 
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DY W A MO CAST I N CS 



Parts of the Franklin I>y 

with output of 5 amperes and 10 volts, furnished for amateur: 
together. Will drive small lathe or light six 6-candle lan 



to put 
Rough 



castings, $3,50; partly machined, $6.00; fully machined, ready to as- 
semble, $8.50. Full directions. Send for booklet No. 9. 
PARSELL & WEED, 139-181 W. Slat St., New York 



Lackawanna Motors 

are Simple and Valveless. Easy to 
start and easy to operate. 

For automobiles and launches. 

3 to 24 H. P. 

Cut shows Lackawanna Reversing 

a Device attached to our 6 H. P. marine 

motor. No reversing gear necessary 

LACKAWANNA MOTOR COMPANY 

51 -61 Tjetcliworth St. - - Buffalo, N. Y. 





Do you want an automobile you can dri 
year in and year out without constant 
worry? Do you want a machine that has 
few parts, and all of them instantly accessi- 
ble? Do you want to understand intelli- 
gently the operation of every part in an 
hour's time? Then, you want to buy any 
one of the six models of 

<%3&es° £° a V s ring 

Model " H " $850 at the factory 

Model "H." here shown, will carry four 
people anywhere any car can go. [t has full 
elliptic springs, two powerful brakes, 28-in. 
wheels, 3-in. tires, 81-in. wheel base, large 
cylinder, 7 actual h. p. engine, two lamps 
and horn, detachable tonneau, and sells tor 
only $850 at the factory. 

Six different models, $750 to $1,850 

at the factory. Write for new Art 

Catalogue and "A Little History" 

THOMAS B. JKFFERY «fc COMPANY 

Kenosha, Wisconsin, [J. 8. A. 
Chicago Branch, 302-304 Wabash Avenue 

Boston Branch, 145 Columbus Avenue 

Philadelphia Branch, 242 N. Broad Stren 




Duringthe 1904season no high-powreil automobile on lhe American market has given so much satisfaction an. 
troubleasthe COLUMBIA 30-35 H. P. Touring Car. We have not advertised it extensively for the re 

the car has been its own sufficient advertisement and the demand has kept ahead of the supply. Worn now 

ever, we shall be able tn fill orders as soon as received. The prices are : 

With Standard Tonneau Body $4,000 

With Side Entrances Wood Body. - - 4,300 

With Side Entrances. Aluminum Body, - - 4.500 
With Li mow! ne Body 5,000 

Canopy and Cape Tops in special styles to older. 
Catalogue of COLUMBIA Gasolene and Electric Pleasure Automobiles will be sent on request j also: 
catalogues of COLUMBIA Electric Town Carriages of the Coach Class and Commercial Vehicles. 

ELECTRIC VEHICLE CO., Hartford, Codl. 
NEW YORK CHICAGO BOSTON 

134-138 West 39th Street 1413 Michigan Avenue 74 Stanhope Sir 

Member Association of Licensed Automobile Manufacturers 




The Man Who Knows 

never lets anything come between him 
and the game but a Marlin. He finds 
Marlin accuracy a pretty good thing 
to depend on. 

Marlin repeaters are made to get 
the game. They take heavy loads 
and stand hard service. They never 
fail. 

The Marlins with the "Special 
Smokeless Steel" barrels — using 
powerful, smokeless loads — are the 
rifles for big game. From the light 
.30-30 — to the heavy . 45-70— c-ery 
calibre has proved its wonderful ac- 
curacy and value a thousand times. 

Hundreds of vivid tales of Marlin 
prowess are told by ' ' The Men Who 
Know " in our Experience Book. It's 
worth reading. Sent with our cata- 
logue for j stamps postage. 

THE MAR.LIN FIR.E AR.MS CO. 
No. 39 Willow St., New Haven, Conn. 



HACR-SAW BLADES 



THEY 



NEVER PLAY BELOW THE KEY' 
Set For The Job 



These free and easy cutters are thin and hard and 
made for use in remarkably rapid work, Made from the 
finest quality of hot-rolled sheet steel. Send for cata- 
logue for prices and sizes. 

G00DELL PRATT COMPANY Greenfield, Mass. 




SOMETHING NEW! 

Our Hand IGNITER needs no 
batteries to start your gasoline 
engine. A few turns of the handle 
produces a large spark. Purchase 
one of these igniters and save trou- 
ble and expense with batterie.s 
We carry a full line of Magnetos' 
Dynamos, etc. Write for catalog] 

THE CARLISLE & FINCH CO. 
233 E. Clifton Ave., Cincinnati, 0. 

T PERTENr. INVESTMENT 

GILT-EDGED 

(3/4 P er cent, every six months, 

June and December.) 

Wt ite for pamphlet of particulars to 

W. E. GRIFFIN, Cashier, 

The Eureka County Hank, Eureka, Nevada. 



Do You Want Good Information Gfieap ? 



Write to us and we will refer you to a Scientific Ameri- 
can Supplement that will give you the very data you need. 

Scientific American Supplement articles are written by 
men who stand foremost in modern science and industry. 

Each Scientific American Supplement costs only 10 cts. 
But the information it contains may save you hundreds of dollars. 

Write for a catalogue of Supplement articles. It costs 
nothing. 

Act on this suggestion ! 

MUNN & COMPANY 

361 Broadway, New York 



September 17, 1904. 



Scientific American. 



207 



Wagon jack, D. D. Getnian 760,476 

Wall and tioor brace, J. A. Ettler 760,3.'SD 

Wall, building, F. E. Kidder 700,655,760,656 

Wall or ceiling sheet metal lining, Ball & 

Wei-net 700,245 

Washboiler, G. Hacker 70i),.'!i2 

Waste trail, Harbor & Chace 760,584 

Water closet, H. C. Waldmann 760,520 

Water gage glasses, adjustable guard for, 

G. W. Amos 700,452 

Water service supply tank, P. J. Leithauser 760,550 

Weather strip, W. Poaeo 760,620 

Weighing maehine, C. J. Simeon et al. ... 760,41.'! 

Well boring apparatus, J. C. Adkins 70'.), .'371 

Wheel, .1. R. Stevens 700. :s«l 

Whip, drop top, II. M. Van Deusen 760,510 

Windmill, II. S. Simpson 700,100 

Window casing, shop. ,T. W. Crofts 700,047 

Window frames, means for seeming screen 

or storm snslies to, 0. Faust 700,250 

Window ventilator, D. Sehafor 760,57(1 

Wire, mumifaenii e of iron or stool, F. Fors- 

liei'g 700, on:: 

Wire stretcher, .T. W. Potter 7li0.ini 

Wire stretcher, N. L. Hatiloni 700,051 

Wrench, Hammond & Walden 700,605 

Wriilng board, hand, C. J. Bellamy. 709,208, 70tl,(l7H 

Yoke and holdback, neck, C. Murray 760. .':04 

Zither picking device, Verstraelen & Alter 7(B), 518 

Zither, self playing, Verstraelen & Alter 700,07! 



DESIGNS. 

Advertising calendar and postal card bolder, 

O. Clark 37,120 

Badge. 13. B. Bower 37,117 

Mirrors or similar articles, back for hand, 

S. A. Keller 37,110 

Rug, J. A. Carroll 37,122 to 37,124 

Spoons, forks, or similar articles, handle for, 

P. Farnliam 37,118 

Stove, Barbee & Vogt 37,121 



TRADE MARKS. 

Automobile accessories, certain named, G. 

L. Herz 4.3,324 

Axle grease ;ni<l axle oils, J. P. Campbell.. 43,285 
Bath room specialties, certain named, Searls 

Manufacturing Co 43,292 

Bearings, ball, lless-Bnsi'lit Manufacturing 

Co 43,293 

Bearings, bull, Auburn Ball Bearing Co 43,323 

Boots and shoes, certain named, A. E. Little 

& Co 43,277 

Knots and shoes, leather, I. Kohlman. 43,275, 43,270 
Boots and shoes, leather, Geo. D. Witt 

Shoe Co 43,299 

Brooms, American Broom Co 43,322 

Cake, J. S. Wins' Sons -13,310 

Cigarettes, II. 1*. Strause 43,318 

Cocoa suili^tiluto, J. Meinl 43,279 

Cough mixture or s.yrup, II. Kerne v 43,282 

Fabrics, cotton, Ward, Ilaiilmry & Co. 43,297, 4:t,298 
Fabrics, rainproof textile, Griffon Company 43,272 

Feed, animal, Ralston Purina Co 43,320 

Fly catchers, sticky, Kay Brothers 43,280 

Food, stock and poultry, McCormiek Food Co. 43,32j. 
Furniture, certain named, National Furni- 
ture Co 43,29! 

Gas fixtures, mantles, and parts thereof, 

Wolsbach Light Co 43,289, 43,290 

Glass fruit jars and bottles, J. W. Gayner 43,288 
Glass specialties, certain named, Fostoria 

Glass Specialty Co 43,300 

Glassware, certain named, Steuben Glass 

Works 43,287 

Lamp glasses, Schott & Gen 43,302, 43,303 

Lamps, incandescent electric, Standard Elec- 
trical Mfg. Co 43,301 

Liniments and ointments for external use, 

antiseptic, Pix Liniment Co 43,308 

Medicine for the cure of certain named dis- 
eases, J. Evans 43,307 

Medicine, laxative and mildly purgative, 

Swift Brothers - 43,283 

Oat cake, D. Grierson 43,319 

Oils, lubricating, Vacuum Oil Co 43,284 

Faints and painters' supplies, certain 

named. Standard Varnish Works 43,286 

Paper and envelopes, certain named, F. 

Flinn 43,294 

Pins, certain named, H. Heusch & Cie .... 43,304 
Printed matter, certain named, O. J. Rogers 43,295 

Razors, Malhami & Son 43,305 

Remedies for certain named diseases, Vio- 

letta Co 43,306 

Rubber boots and shoes and rubber for same, 

Rice & Hutchins 43,278 

Shoes, leather, F. Mayer Boot & Shoe Co. 

43,273, 43,274 
Soaps, toilet and shamnoo, Wesson Co.... 43,309 
Stamps, trading, East E'nd Merchants Trad- 
ing Stamp Association 43,296 

Tobacco and cigarettes, smoking, Gallaher 

Limited 43,312 to 43,317 

Tobacco, smoking, West Coast Grocery Co. 43,271 
Toilet preparations, certain named, Vinolia 

Co 43,281 

Whisky, J. W. Bashford 43,311 

LABELS. 

"Butt In," for cigars, J. H. Hunger 11,366 

"Dr. .Toe's Sarpine," for medicine, W. J. 

Johnston A 11,367 

"Dr. Price's Jelly Sugar," for a dessert, 

Price Flavoring Extract Co 11,363 

"Dr. Winter's Antiseptic Pepsin Gum," for 

chewing gum, Winter Chemical Co 11,362 

"Duke of New York," for overcoats, Solomon 

Scott & Co 11,361 

"Fan Craze," for game outfit, Fan Craze Co. 11,358 
*'K of L Union Printers," for printed matter, 

Order of the Knights of Labor 11,359 

"Kennedy's Onion Made Hand Soap," for 

soap, W. E. Kennedy 11,364 

"Reliance Firoproofing Compound," for fire- 
proofing chemical compound, K. P. Rowe 11,360 
"Vitine," for hair grower remedy, M. J. 

Manning 11,368 

' ' White Statue, ' ' for cigars, A. C. Henschel 

& Co 11,365 



PRINTS. 



for liniment, 'Vita 
food, 



"Dr. Smith's Vita Oil,' 

Oil Co 

"Gadd Coin Stock Foods," for stock 
Gold Coin Stock Food Co 

"Parisian and Egyptian backs Congress Play- 
ing Cards," for playing cards, United 
States Playing Card Co 

"Pratts of Philadelphia," for animal and 
poultry regulators and veterinary reme- 
dies, Pratt Food Co 

" 'Sapolin' Stovepipe Enamel," for stovepipe 
enamel, Gerstendorfer Bros 

"The Meet, The Run, Into Cover, and the 
Kill backs, Congress Playing Cards," for 
playing cards, United States Playing Card 

"Walther Improved Gas Machine," for gas 
machines, Walther Lighting and Heat- 
ing Manufacturing Co,' 

"Without a Match," for cigars, Martinez Ha- 
vana Co 

"World's Fair Official Souvenir Playing 
Cards," for playing cards, Samuel Cup- 
pies Envelope Co. 



1,083 
1,081 



1,082 
1,080 



1 ,081 
1,079 

1,076 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
cumber of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particular* 
address Munn & Co., 361 Broadway, New Yorfc. 



Four ANo* 1 Up-to-DateTechnicaf Books 

BERSCH.— Cellulose, Cellulose Products, and Artificial 
Rubber. From the German by Win. T. lirannt. 41 
engravings, 8vo, $3.00. 

BRANNT.-A Practical Treatise on the Distillation and 
Rectification of Alcohol. 105 engravings, Svo, $4.00. 

FLEMMING— Practical Tanning. A Handbook of 
Modern Processes, Receipts and Suggestions for the 
Treatment of Hides, Skins and Pelts of Every De- 
scription. By Louis A. Flemmmg, American 
Tanner. Svo, $4.00. 

TITALLNER— Tool Steel. A Concise Handbook on 
Tool Steel in General. From the German. 69 en- 
gravings, 8vo, $2.U). 
%£$" The above books sent by mail, free of postage, at the 

publication ■prices to any aiidreh.fi in, the world. 

Z : i'?~~* Am elaborate circular of each of the above books will 

be seni.- i,o any one in any pari of the world who will apply. 

IIKNRY CAIiKY BAIRD &. CO. 

INDUSTRIAL I'UUI/ISITKKS, HOOKKKLLEItS & IMPORTERS 

HiO Walnut St., riiilu.<leli>hia, Pa., L\ 8. A. 




are successful and gain- 
ter positions and sahi- 
studying Electrical En- 
gineering, Steam Engineering:, 
Mechanical Engineering:, Mechanical 
drawing, Electric Mo tor man's Course, 
Dynamo Tender's Course, Arithmetic, Al- 
gebra, by mail. Text- books free. Students helped 
to positions. W ite for free catalogue. 

ELECTRICAL KMMVKKU INSTITUTE 

ISc-.t. V. 8-40 West 23d St.. New York 



SPECIAL MANUFACTURING. 

DIES and STAMPINGS TO ORDER. 

SPfO'L MACfiNERV-.ieODEtSiEXPEIUMt'NTA^yrORK: 

CPO» fOfC-tne DIE$':'AND DROP FORCINGS. 

HARDWARE S«eft«'!ESWMANrt:« : 0Stt.E8,$E«Sl SAMPLES 

Oft DRAWINGS F0S ESTIMATE S^r'.WKlTC- FOR.OUIt 'BOOKLET. 

THE 610BE ¥ACHfNE<-& STAMPING CO.-' 

9TO HAMILTOt* ST., CLEVELAND, OHIO. 



(.'or?Hss Engines, Brewers' 

mid noulers Mucbinerv. THE VII.TBK 
Mi'G. CO., 899 Clinum St., Milwaukee, Wis 



CHEMICAL EXAMINATIONS &VW& 

DR. H. C. ST1EFEI,, Bissell Block. Pittsburgh. Pa. 



■■■• ;**T*s.S5-GUS5,-r:RtEE;.' 
UNION MODEL WORKS 



^nOFIQ & EXPERIMENTAL WORK. 
IllUy !»LO Inventions developed. Snecial .Wachinerv. 
E. V. BAILLARD. Fox Bldg.. Franklin Square. New York. 



.GC MODEL WORKS 

• MAOtSO/l ■$' 'CWCASO, >l£ 



fl _.««*, » 4. Dn«!,«% H™ 1"" se Portland Cement, 50c; Port. 

bement books, \-.,-,,\ o...„„(.,s,,i«,„,-,ik on*™,*.., »,-. 

Cement and Engineering News, M* -La Salle St., Chicago 



" Removed Five Barrels of Scale 

from boilers thought in be clean." says the Standard 
Cotton Mills of Cedartown, Ga., speaking of the 

Dean Boiler Tube Cleaner 




The only device that will remove all scale from return 
tubular and water tube boilers. Write for " Economy 
in the Boiler Room." 

WTH. B. PIERCE CO, 
319 Washington Street, Buffalo, N. Y. 



Model Machinery and Fxperiniental Work. 

W. H. Crawi'Ohd 1114 Broadway, New York City. 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York 

DRYING MACHINES. ^M 1 ' 

TYPEWRITER HEADQUARTERS 

332 Broadway, New York, sell all makes under half-price. Don't buy 
before sending' for samples of writing, prices, exchange and unprejudiced 
advice. Immense stock for selection. Shipped for trial. Guaranteed 
li rst-class condition. Dealers supplied. 



W ANTED.— ELEVEN SKILLED MACHINE 
v * draftsmen at $4.00 per diem. A com etitive ex- 
amination will be held about December 1, 1*04, at the 
Washington Navy Yard. For information address 
Commandant, Navy Yard, Washington, D. C. Emer- 
gency appointments at 14.00 per diem will be given at 
once to applicants who furnish satisfactory evidence 
that tbey are skilled machine draftsmen, and who state 
their intention to compete for permanent appointment 
in examination above referred to. 



WANTED.— CHIEF SUB-INSPECTOR (ELECTRI- 
CAL), 15.04 per diem. A competitive examination 
will be held for the above position at the New Vork 
Navy Vard, September 27. I»i)4. For application and 
further information address "COMMANDANT, Navy 
Yard, Brooklyn, N. ST." 

Reliable Man Wanted 

A prominent Cereal Food Company will contract with 
a thoroughly reliable man for two years at $150 per 
month, together with commissions and office expenses. 
Highest references required. Address 

AUDITOR, Box 17o, Bellnvue, Mich. 



Patent Fnr SalP — Improved Fire Escape, 
I cUCMl TUI ©SIIC. staple in construction 
and operation, and especially well adapted to its pur- 
pose. A modern practical Are escape. Plans can be 
seen. Answer by letter to E. E. JOHNSON, 220 Madison 
Avenu::, New York City. 



.Learn Mirror Silvering:. Big money on small 
scale. Our instructions will teach you in one day. 

F- TEKKY, 1*. 0. Box 4, Station B, Atlanta, Ga. 



NVENTORS 

model for low estimate a 
THE EAGLE TOOL CO 



TTe tt> anuf acture Metal Ri\e- 
CIALTlESof iili kinds. <o order; 
largest equipment,; lowest pric- 
es. Send sample or E'EJITC 
(1 best expert, advice t Hbh 
. Dept. \y, Cin'ti, O 



WILL 



D R I L L I H U IX Gil A CHIN I 
For Water. Oil, Gas, Coal, Etc. 
I.OOMIS IUUL.L, CO., TIFFIS, Ohio. 



U n and PROSPECT- 



&S?B HARDWARE SPECIALTIES 

Contract Manufacturers and 
will market articles of merit 

LORtMER N!FG. CO.. 153 S. Jefferson St.. Chicago. Ml. 



SPLITpORaSPARK COILS 

^*-*" 25 VAN OEWATER St MY -** 



KNOW ELECTRICITY 

It is the most valuable knowledge any young man can possess. Every reader of the Scientific American knows the practical 
value of electricity. Electricity enters into the daily life of every man and every home to such an extent that a lack of 
knowledge of the subject is a serious handicap. Every day the field is broadening and the importance and advantage of a 
simple, thorough, everyday reference work on Electricity becomes greater. As a matter of fact, a man without a good 
knowledge of practical electricity is not in touch with modern progress. 

Every family has occasion to use electric lights, electric bells, telephones, telegraph, electric fans, motors, meters, 
electric wiring, etc. The Cyclopedia tells all about them and helps to locate trouble when the}' are out of order. Automobile 
and electric launch owners require a knowledge of storage batteries, sparking devices, etc. The Cyclopedia gives it. Phy- 
sicians require a knowledge of electricity for their professional work. The Cyclopedia explains the principles scientifically. 
Parents need the Cyclopedia as a thorough, simple reference work on Electricity for the education of the children. Every 
well-informed man should have the 

Cyclopedia of Applied Electricity 

A comprehensive, practical reference work on Electricity, in simple language, that should be in every home* 

Just the sort of information, and told in just the sort of way, to be of use in the home or in the shop. 

Five volumes — 2500 pages — size of pages 8x10 inches* Handsomely and durably bound in buckram* profusely illustrated with 2000 
diagrams, full page plates* sections, tables, formulae, etc. Invaluable alike to the expert and the apprentice. Every section written by 
an acknowledged authority. Prepared especially for practical, everyday use. A text-book and a reference work combined* as every 
volume is followed by a carefully prepared list of practical test questions to impress the important points on the reader's mind. 

It includes a comprehensive treatise on the flanagement of Dynamos and Motors, by Prof. F. B. Crocker, of the Crocker- Wheeler Co., taking up 
installation, assembling, operation, care, locating faults, etc. Electric lighting takes up the subject of lighting for mills, shops, drafting rooms, and 
includes a discussion of the Nernst, Cooper=Hewitt, Osmium lamps, etc. The importance of Alternating Current work is everywhere recognized, 
but heretofore the difficult mathematics have made it next to impossible for any butcollege men to take it up. The " Cyclopedia of Applied Elec- 
tricity " contains the only treatise which covers Alternating Currents thoroughly, in simple language, without advanced mathematics. This feature 
alone makes the work invaluable to practical men. 

SPECIAL HALF-PRICE ADVANCE SALE 

We are printing an edition for our own use. By increasing the edition we can make a great saving in cost of manufacture. We are willing to 
share this saving with those who will place advance orders immediately. The regular price is $25.00. We will distribute 1000 extra sets at the reduced 
cost of manufacture while they last. 

<t^ F= /"I 1~^ "J TWT secures this $25.00 Cyclopedia for just half price — $12.50— delivered, express prepaid. The full set of five 

*P ^ ^tf r^^fl-lfl 1^ OW vo ' umes w iU t" e delivered to you as soon as it is off the press. Cut out the coupon below and mailtous. 
^^* ***** a 1Vf ▼▼ No further payment need be made until November 15, when payment of balance at the rate of $2.00 per 

month must begin. Order immediately. No sets will be sold at ball' price after the edition goes to press. 



some: or the writers 

PROF. F. B. CROCKER, head of Department of Electrical Engineering, 
Columbia University! auibor of the sections on Storage Batteries and 
Management of Dynamo Electric Machinery. 

PROF. WIl/LIAlH ESSTY, head of the Department of Elec- 
trical Engineering, Lehigh University; author of the section 
on Alternating Current Machinery. 

H. C. CUSHING, Jr., Wiring Expert and Consulting Engineer; 
author of the section on Wiring for Light and Power. 

PROF. I)i;(!ALI) C. JACKSON, Collaborator with PRO 
GEORGE C. SHAAD, University of Wisconsin; authc 
of sections on Power Transmission, Electric Lighting and Centrj 
Stations. 

J. R. CRAVATIT, Western Editor of the Street Railwa 
Journal; author of the section on Street Kailways. 

PROF. L.OITIS DFRR- Mass. Institute of Techno- 
logy; WIl/blAM BOkRER, Telephone ExperJ a:.d 
Consulting Engineer. 

CHAS. THOJW, Chief of Oiindruplex Department 
Western Union Telegraph G 
Telegraphy, and others. 



PARTIAL TABLE OF CONTENTS 

PAliT I.— Static and Dynamic Electricity— Primary Batteries— Ohm's Law— Wire Calculations- 
Electrical Measurements — Wiring for Light and Power — Electric Telegraph, including the Duplex 
and Quadruples. 

PART li. — Theory of Dynamo-Electric Machinery — Design anfl Construe 
tion of Dynamos and Motors— Types of Machines — Storage Batteries, in- 



Co. : author of section on 



• COUPON— Cut out and mail to- 



AMERICAN SCHOOL OF CORRESPONDENCE 

AT ARMOUR INSTITUTE OF TECHNOLOGY 

Enclmed find $8.50 for firrt payment on half-price *ale 
of Cyclopedia of Applied Electricity. The balance ($lo) 
Twill pay in monthly payments of $2.00 each, beginning 
November 15th. 

It is understood that 1 may return the set at your expense 
within five days, and that you will refund the amount paid if 
the set is not wholly satisfactory to me. Also that you will re- 
turn the $2.50 if my order is received too late for the half-price 
sale. If you do not wish to cut your paper, write instead of 
cutting coupon. 
Name 

St. Address 

City State 

Rcikntitmc Ameiucajt 




American School of Correspondence 

At Armour Institute of TecKnolog'y, CHicago, U. S. A. 



2C-8 



Scientific American 



September 17, 1904. 



WflNTON 




If you do not investigate the WINTON before you 
buy a motor car you will not get its equal. Completely 
equipped, $£,500 f. o. b. Cleveland; without top, 
$2,300. Prompt deliveries. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 



Orient Tonneau Car 



GAS and GASOLINE 

For All Work. 

Statiunaries, Portables, HoisLers, Pump- 
ers. Sawing & Boat Outfits. 

Send for Catalogue and Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



What Is Daus; Tip -Top? 



TO I'UOVK ih:it Dans' "Tip-Top" is 
the best and simplest device for making 
100 copies from pen-written and 50 
(■opieM from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days' trial. _ 

I'rive #7.50 less* 5* i — _ ., . 

trade discount of Km Wet 

Siii4 per cent, or 




The Felix 1 B, Daus Duplicator Co., Daus B 



•5 

111 John St., New York 



AH varieties at lowest prices. Best Katlroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago Scale Co.. Chicago, 111. 



Money, 





All ARITHMETICAL 
/\L,L, PROBLEMS 

.... ■.. solved rapidly and accurately 

^Caf gfg 1 gf £jj *?/«k ln r the Comptometer. Saves 

**JM IBf^- 6oper cent of time and entire- 

iir/^H : ly relieves mental and ner- 

1; vous strain. Adapted to all 

I commercial and scientific 

: Computation. Why dou't you 

_ T """'v||i|B^g g" e t one ? Write for pamphlet. 

tTERtBr FELT & TARRANT MFG. CO. 

miijffllttlF ' 52-56 Illinois St. Chicago. 



I F SS OP'S" STE E \2*&i?. 

Ul- V FOR TOOLS, SAWS ETC. 

WS JESSOP & SONS US. 91 JOHN ST. .NEW YORK 



1854-1904 

Waltham Watches 

HAVE STOOD THE TEST OF TIME. 

'The Perfected American Watch," an illustrated Book of 
interesting information about watches, free upon request- 

AMERICAN WALTHAM WATCH COMPANY, 
WALTHAM, MASS. 




|W.L Douglas 






THE 

WORLD'S 

GREATEST SHOEMAKER 



union oo nr% o LJ ^*\c O FOR 

MADE. vOiOU OnUtO MEN 
W. L. Douglas makes and sells more men's 
$3.50 shoes than any other manufacturer 
In the world* The reason W. L. Douglas $3.50 shoes are the 
k greatest sellers in the world is because of their excellent style, 
m easy fitting and superior wearing qualities. It" I could show 
111 you the difference between the shoes made in my factory and 
IIL those of other makes and the high-grade leathers used, you 
MM would understand why W. L. Douglas $3,50 shoes cost more 

■■"j. to make, why they hold their shape, tit better, wear longer, 
^ff§ and are of greater intrinsic value than any other $3.50 shoe 

^ on the market to-day, and why the sales for the year ending 
% July 1, 1904, were 

| $6,263,040.00. 

1 W. L. Douglas guarantees their value by stamping his name 
and price on the bottom. Look for it — take no substitute. 
i Sold by shoe dealers everywhere. Fast Color Eyelets used 
Exclusively. 

Superior in Fit, Comfort and Wear. 
" 1 have worn W.L.Douglas $3.50 shoes for the last twelve years 
with absolute satisfaction. J find them superior in fit -comfort 
and wear to others costing from $5.00 to $7.00." 
i B. S. McCUE, Dept. Coll.* U.S. Int. Revenue, Richmond, Va. 
4&* W. L. Douglas uses Corona Coltskin in 1i is 8»3. 50 
H I sho< * < orona Colt is conceded to be the finest 

Patent Leather made 

SEND FOR CATALOGUE GIVING FULL INSTRUCTIONS 
HOW TO ORDER BY MAIL. 

W. L. DOUGLAS, Brockton, Mass. 



ThevAopIe 

For Gas Engines, Launches, 

Automobile*, etc, lilTOMATlr* 

No more belt, battery and commutator AU V^«Bia3*~r* v 

troubles. Dirt and waterproof. Easilv " J *(**^' v """"^ 

attached, increases power and 

speed. Send for full particulars 

on our storage batteries, spark 

coils, timing devices, spark \ 

plugs, and all kinds of ignition 

apparatus. __^__ 

The Dayton Electrical Mfe, CoT* tT"*^^^^ 
98 Reibold Bldg., Dayton, Ohio. ^PARltE**^ 




Temple-Clasps 



If You Value 
Your Eyes . . . 

write for our free book, *' Eye 
Logic." It tells all about the only 
glasses that don't pinch the nose, 
don't pull the ears, don't make 

?'Our head ache and don't fall off. 
t also tells how you can really 
help your sight. It is FREE. 

BRIGGS OPTICAL CO., 344 Triangle Bldg., Rochester, N.Y. 



NeverTIurt 








<£.■-_!/ 



Will pulverize all kinds of milling 
ore. It is economical in the use of 
power ; will reduce to forty mesh 
10 to 15 tons per day ; operated by 
steam or compressed air. Can be 
installed at small cost. Is equally 
efficient for large or small plant. 
Prospects can quickly be made 
paying properties by the use of 
The Ideal Stamp and suitable 
concentrating table. 

THE IDEAL COMPANY 
89 State St., Boston, Mass. 

,,, The Hendrie & BoUhoff 
Mfg. and Sivpply Co., 
Denver, Col., General Agents 



SHOE BLACKING.— FORMULAS FOR 

liquid and solid blacking are given in Supplement 
Nos. 1213 and 1239. Price 1() cents each. For sale 
by Munn & Co. and all newsdealers 




HAPGOOD DOUBLE FLUE HOT BLAST RANGE 

Guaranteed to save one-third in fuel over any other range. Material and workman- 
ship unexcelled. Guaranteed to be satisfactory or your money refunded. (See cnt.) 

Our Hapgood Anti-Trust Range, $21.75 

A 6-hole range, full nickel trimmings and alnminnm coated reserroir. Most perfect 
low priced range made, Bend for complete Catalogue showing our fall line, at least 
1000 other articles, at factory cost plus one small profit. 

HAPCOOD MFC. CO., 2 37 Front St., ALTON, ILL. 

The only manufacturing company in the world In their line telling direct to the consumer. 



OUR. NEW 

SKELETON 

WATCH 




WAXCM E S 



READY FOR. 

DELIVERY 

OCTOBER 1st 



Our New Skeleton Watch not only shows you the time, hut how time Is made. Accurate 
time at that. Ready for delivery October 1 st. For Sale by all Jewelers. 

THE NEW ENGLAND WATCH CO., 37 CO. 39 Maiden Lane. New TforK 

7 Snow Hill. London. England 



Radium 



The Spinthariscope, giving most brilliant effects, postpaid, $U.O0. Radian 
Tubes, containing Radium mixture for demonstrating fluorescence, $7.5d 
Newton's Radiometer, demonstrating by means of magic lantern the electrical 
properties of Radium. The JN. Radiometer for demonstrating the N. Rajs 
Radium of both high and low activity. Radiographic Lantern Slides. 
Uranium Concentrates. Pitchblende, Willemite. Write for circulars to 
Williams, Brown & Earle, Dept. 6, 918 Chestnut St., Philadelphia 



us= 



o— 



We 
Travelers' Whfcft 

A watch to be adapted to the use of the 
traveler must be able to maintain its accuracy 
under widely varying conditions of tempera- 
ture. One reason why 

™ELGIN WAT( \ 

is pre-eminently the travelers' watch is found 
in the fact that Elgin Watches are thor- 
oughly tested by oven heat and by re- 
frigeration before leaving the factory. 
' ySend for V- 1 ustratecl liisto ry of t lie watch, free 
ELGIN NATIONAL WATCH CO. 
Elgin, III. 



HIGHEST 
UNITED STATES" 
TEMPERATURE 



LOWEST 
" UNITED STATES 
TEMPERATURE 



— 



163 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLESAKolNr-ORMATIONoN APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus ami Material. 

THE 

Hanson * Van Winkle 

Co., 

Newark. N.J. 

92 William St., N. i. 

30 & 32 S. Canal St. 

Chicago. 




Perkins power presses 

are the strongest in the 
world. This is No. 5 

24=in. Gap Shear 

JR'+A. k ' W' •^•^ with electric drive, this 

ff^"j^ |jj> ( %i 'fii'LJu^ being the most con- 
venient drive, inasmuch 
as you can place the 
machine in any loca- 
tion. Built in lots of 100, 
they obtain quick shipment. Over 200 presses of dif- 
ferent styles shown in our 1904 catalogue. You need it 

No. 42 Perkins Street 
PERKINS MACHINE CO., Warren, Mass. 

Large Contracts 
Solicited==i 




Our factories are so numerous and 
so completely equipped that we can 
compete successfully on large con- 
tracts—such as sheet steel stamp- 
ings, general manufacturing and 
machine shop work. 

Pope Manufacturing Co. 

21 FarK Row, New YorK City 



HOW TO MAKE AJS ELECTRICAL 

Furnace for Amateur's Use.— The utilization of 11(1 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement, No. 1182. Price 10 cents. 
For sale by Munn & Co., 361 Broadway, New York City, 
or by any bookseller or newsdealer. 




^^ The New 

p REMINGTON 

^® Billing Typewriter 

is a billing machine 

first and foremost. 

In addition, it's the cheapest 
billing machine because it's a 
Remington — you know how 
they last. 

Remington Typewriter Co. 
327 Broadway, New York 




anxnunfmnainsffig ■ 



15 to SI Clinton Street. 



